\RTIN MARIETTA ENERGY SYSTEMS, INC. rost oFFicE BOX 2000
April 23, 1996

. ‘ M ’
Ms. S. M. Flack
ChemRisk
2870 Kalmia Avenue ' ' ' e'l <=
Suite 308 C

Boulder, Colorado 80301
Dear Ms. Flack:
Document Requested by ChemRisk - Health Studies Agreement

Enclosed are documents requested by E. Choat, a consultant to ChemRisk. These documents have not
previously been submitted for review and approval for public release. The Y-12 Plant Classification and
Technical Information Offices have reviewed these documents and determined that they contain privileged
information as discussed in the Department of Energy (DOE) Order DP 5650.1, "Identification of Defense
Programs Official Use Only (OUO) Information." Based on that opinion, these documents are being issued
to you as OUO to signify that they contain unclassified sensitive but otherwise uncontrolled information
which may be exempt from public release under the Freedom of Information Act. Also enclosed is a copy of
DP 5650.1, "Identification of Defense Programs Official Use Only Information," to assist you in the handling

of these documents.

We also remind you that even though these lists identify the drawings as being unclassified (U), transmittal of
any of the drawings for use in your program will still require review and release by our Classification and
Technical Information Offices.

Y/TS-1492 “Drawing List of Buildings 9201-4 and 9204-4 (HVAC Systems by Catalytic),"
Lockheed Martin Energy Systems, Y-12 Plant (April 12, 1996).

Y/TS-1495 "HVAC Drawings of Building 9201-5 (Computer Printout),” Lockheed Martin Energy
Systems, Y-12 Plant (April 17, 1996).

Documents transmitted contain Official Use Only
Information. When separated from enclosures,
Only Information.

OFFICIAL USE ONLY
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OFFICIAL USE ONLY

Ms S. M. Flack, ChemRisk
Page 2
April 23, 1996

If you have any questions, please contact L. L. McCauley at (423) 574-7593 or S. W. Wiley at
(423) 576-0263.

Very truly yours,

¢~ R M. Keyser, Director ;
Health, Safety,

Environment,
and Accountability Organization

RMK:djl
Enclosure: As Stated
c/enc:  S. W. Wiley (RC)

c T. R Butz
C. D. Goins, Jr
F. P. Gustavson
T. W. Joseph, DOE-ORO
R M. Keyser
L. L. McCauley
S. D. Morris, DOE-ORO
R J. Spence, DOE-ORO

OFFICIAL USE ONLY
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TO: FROM:
Susan Flack E. E. Choat

Company: Company:

SFI Environmental Engineering Consultants

1544 North Street 672 Robertsville Road

Boulder, CO 80304 Oak Ridge, TN 37830

Phone: 303 449 8471 Phone: | 423 483 6062

FAX. 303 939 8318 FAX: |423 482 2605

e-mail: Echoat@Aol.com Web Page:
http:/flwww.animedia.com/echoat/

Date: October 20, 1999 Pages including this cover page -- 1

Message:

" Thave not found the drawing lists on 9201-4, 9201-5 nor 9204-4 that Steve Wiley is
looking for and, I am not certain that I have ever had them in my possession. I do
recall looking at drawing lists in Steve’s office to identify documents that appeared
to be useful. He would then have copies made for my use.

Sorry to be unhelpful.

TR
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5.4 COLEX PROCESS DESIGN FEATURES RELATED TO EMPLOYEE HEALTH

5.4.1 Drains, Dams, and Sumps

Process areas within these buildings were designed tc contain and
collect process losses through leaks and spills in a floor drain system
that fed into a series of two collection tanks within each process
building. The liquid overflow from the first collection tank fed a
second collection tank in series. Mercury collected was routinely
removed. Overflow from the second tank went into a sump with a weir
outside and adjacent to the building. Overflow from this sump entered
the storm sewer system. These systems contributed significantly to
reduction of losses to the creek.

5.4.2 Ventilation Systems

In order to help maintain the air at safe air contamination
levels, a ventilation exhaust system was used. The system consisted of
high-speed fans that provided a ventilation rate of 2,836,000 ft3/min.
Both general and spot ventilation systems were provided.

5.5 STANDARD OPERATING PROCEDURES FOR COLEX START-UP

During the operation of the lithium isotope separation cascades at
Y-12 during the 1950s and '1960s, many administrative rules and
procedures were formulated and put into effect to try Cto minimize
mercury vapor concentrations in the air and contact by the workers.
Three procedures pertaining to mercury developed for Colex operations
prior to start-up in 1955 are summarized below.

5.5.1 Procedure 1906 - Ceneral Operator Duties

gtandard Procedure 1906, '"General Operator Duties," indicated ..
(Ref. 32) that operations in the Colex plants were continuous .and ce
certain responsibilities were thereby assigned to operating persén@g},
0f interest in this procedure is Item 3, "Keeping Working Conditi6§§
Healthful." The procedure pointed out that both the mercury and the
lithium hydroxide used in the plant presented some hazard tc health
because of their toxic and caustic effects, respectively. Important
rules and recommendations that applied to Colex areas and cheir"
auxiliary buildings were also outlined. Smoking was prohibited.in
certain process areas, .and the carrying of cigarettes or tobacco in
such areas was discouraged. Storing or eating food in process areas
was not permitted. Before either eating or smoking, operating
personnel were required to wash their hands. Safety shoes and
company-issue clothing had to be worn in all process areas, and. rubber
gloves were required in certain other areas and when handling mercury
or other process solutioms. Operators were responsible for keeping
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floors and equipment in process areas clean, and particular emphasis
was placed on cleaning up spills of any substance as soon as possible.

Change facilities with separate lockers for work and personal
clothing were provided. Shower facilities were available.

5.5.2 Procedure 1859 -~ Heating and Ventilating System

Standard Procedure 1859 (Ref. 33), entitled "Operating Procedure
for Alpha-4 Heating and Ventilating System," gives information on the
nature of the process, the nature of materials handled in this
building, and extemnsive ventilation requirements. Such a procedure
helped to keep ventilation equipment functioning properly and to lower
air contamination levels.

5.5.3 Procedure 1856 - Waste Disposal System

Standard Procedures 1856 (Ref. 34) was entitled "Operating
Procedure for Alpha-4 Waste Disposal System." The waste disposal
system was used to receive liquid plant waste and, when necessary, to
neutralize material before sewering. The system consisted of a waste
disposal $ump, a system of separators and floor drain sumps for
collecting floor wastes and separating the mercury, neutralizing
agents, sumps, and sewers. Waste from operations flowed into the waste
disposal sump where it was periodically neutralized and sewered. Waste
from floor drains flowed into separators and then into tunnel sumps.
From these sumps, it was pumped to the waste disposal sump for
neutralization disposal. This procedure helped in reducing air
contamination by providing instructions on operating the system whereby
spilled or leaked mercury could be removed from the operating areas.

5.5.4 Other Procedures

In addition to the above, other procedures were issued that
contained specific instructions pertzining to employee health. For
example, Procedure 1450, "Operating Procedure for Alpha-4 Solvent
Systems," Procedure 1600, "Operating Procedure for Alpha~4 Absorber
Systems," and Procedure 1905, -"Cperating Procedure for Alpha-5 Solvent
Systems," contained health-related instructions such as:

1. Clean solvent from floors immediately upon spillage.

2. Splashing must be avoided.

3. PRubber boots must be worn.

4. FKeep water flowing across the surface of all solvent vessels.

5.6 THE 1955-T0-1956 PROGRAM TO CLEAN UP THE CASCADE AREAS

R = 9201-5 cascades with all of their auxiliary -

equipment were placed in operation during the first three months -of
1955 (Ref. 35). Every effort was made to start the first cascade at
the earliest possible date in order to establish the stability of the
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MARTIN MARIETTA ENERGY SYSTEMS, INC. POST OFFICE BOK2008
March 21, 1996

Ms. S. M. Flack
ChemRisk

2870 Kalmia Avenue
Suite 308

Boulder, Colorado 80301

Dear Ms. Flack:
Document Requested by ChemRisk - Health Studies Agreement

Per your request, I have provided copies of 57 drawings you have selected from the document entitled "Index
of Building Master Plans for Buildings 81-10, 9204-4, 9201-4, and 9201-5 (Y/TS-1472)" directly to

E. Choat, a consultant to ChemRisk. These drawings have not previously been submitted for review and
approval for public release. The Y-12 Plant Classification and Technical Information Offices have reviewed
these drawings and determined that they do not contain classified or controlled information.

Y/TS-1485 "Master Plan Diagrams of Buildings 81-10, 9201-4, 9201-5, 9204-4, and 9204-5,"
Lockheed Martin Energy Systems, Y-12 Plant (March 13, 1996).

If you have any questions, please contact L. L. McCauley at (423) 574-7593 or S. W. Wiley
at (423) 576-0263.

Very truly yours, ?ﬁ\) L §//) 77 A

; £9L5
fut He:fdif(g?:tl;,%l;?i;or ent, G fgﬂ_;j
and Accountability Organization Kk 2.5 ] 0077
RMK:djl
Enclosure: As Stated
clenc:  A. L. Rothrock, DOE-ORO 920/ - ?L
S. W. Wiley (RC) 9201~ 5
" CD Gotms. 970%- 2

F. P. Gustavson

T. W. Joseph, DOE-ORO
R. M. Keyser

L. L. McCauley

S. D. Morris, DOE-ORO

R. J. Spence, DOE-ORO
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Phone Interview with Mr. Gene Davy of Y-12 Engineering Records
February 13, 1996
by Susan Flack

Contacts: Norma Conklin (6-7907) per Jack Lewis at Y-12 .
Gene Davy (4-1961) per RP at K-25

The Y-12 Engineering Drawing Department is the administrator of the EDIS database which
is owned by the Y-12 Engineering Department. The EDIS database is not managed by the Y-
12 Records Center Information Management System. The database contains Y-12 engineering
drawings by drawing number and has a 26- or 72-character title block field that can be
searched for keywords. Database entries for older drawings have only a 26-character title
block, so abbreviations may be found in this field for older drawings. The drawing number
series can be used to identify older drawings fairly close to the date on which they were
drawn. The Master Plans for various Y-12 buildings can also be identified using this
database.

A suggested approach is to do a building search for all drawings of that building, then narrow
the list down to the type of drawing (e.g., HVAC for exhaust fan information). Paul Smith
of CT&S can then produce a printout of the list of drawings, including the title block field
and drawing series number, which can be reviewed by Y-12 and publicly released to Mr.
Emie Choat. Mr. Choat will review the printout and identify drawings to be pulled, copied
(31.25 per print) and publicly released for ChemRisk's use in the Dose Reconstruction study.
Mr. Davy is willing to provide an estimate of the time required to do the database searches by
conducting a preliminary search of the database, based on the table of parameters included in
ChemRisk’s letter to Steve Wiley dated 2-6-96.
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Jun 30,1996 1@:48AM FROM ee choat T0 1 383 939 8318

FacsiMiLE COVER SHEET

To: Susan M. Flack
ChemRisk
2870 Kalmia Avenue, Suite 308
Boulder, CO 80301

Phone: 303 449 8471 Fax:303 939 8318

From: E. E. Choat (EEC)
Company: Environmental Engineering Consultants (EEC)

Phone: 615 483 6062 Fax:423 482 2605

Date:-3/9/36— Pages including this cover page -- 2

Monthly Report

Name: __E. E. Choat Month of June 1996

Summary of Activities since your visit of 6/4
1. Met with Steve Wiley on June 11 to review drawings and drawing lists.
a. Found pretty good lists of 9401-1 and 9401-2.
b. Nothing of any help on 3401-3. We need drawings made by the AE who was

C.

e.

Burns and McDonnell. Steve has gone back to try to locate.

Found Wickes Boiler submittal data on boilers, preheaters, & fans. Has good
information on gas flows at various loads. I can’t copy, but I did make some
potes. These must be cleared yet before I can get in hand.

_Steve showed me a set of master plans on 9201-4 --- made in 1970 --- that I had

requestcd. They have not been cleared for relcase yet. Since this plant was
simply shut down when operations ended, I believe these drawings represent all
HVAC systems as they existed during the life of the Colex program. I believe
these drawings will correlate well with ventilation flow sheets of that time and
ventilation study documents. T think it will he possible to lacate all exhaust
points with good accuracy.

These drawings are very good quality, they are complete, and they are easy to
read.

1 also looked at a roof plan on 9201-5 that may be helpful in identifying the
location of all exhaust fans of Jim Little's report.

f. Nothing of great help in 9204-4 nor 9201-2. I may have about all I'm going to

find.

Page 1 of 2
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2. June 20, I talked with my boss -- J. C. Little. He's 84 yoars old now, lives in North
Carolina and is in good health. Among other things, we talked about your study.
He remembers it well. but is a bit fuzzy as to details — and who wouldn’t he after 40
years.

3. I have started a report of each of these buildings.

Next Month’s Activities

1. Correlate & document Master Plan Drawings with Ventilation Study Report.

2, Correlate & document 9201-5 drawings with exhaust fans of Little’s Study.

3. Correlate & document 9204-4 drawings with Baumann report.

4. Complete reports on all buildings of Task 1.

5. Obtain drawings on Steam Plant & determine stack heights. Bob Schabot (a former
steam plant supervisor) & I think that there are two stacks, One is about 200 feet
high and the other is 208. We will see.

Needs:
1. Clarification of your needs for the steam plants- if any- other than stack heights.

a. [ helieve that 9401-1 & 9401.2 have nat burned any coal since the 50’s. Are you
still concerned about these?

b. I believe that 9401-3 burns natural gas a substantial part of the year. When 1
was in plant, I think they burned gas during the summer and coal during the
winter, Too, at one period, they may have used gas about 80% of the time.

c. Would it be helpful to your study to establish the history of fuel burned?

2. I regret having used all of the hours. I think an additional 50 hours will be needed
to complete.

CE Chot

E. E. Choat

Page20f2
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ﬂ FacsiMILE COVER SHEET wﬁj‘

To: Susan M. Flack

@5 D
ChemRisk —y‘v’\s\gb
2870 Kalmia Avenue, Suite 308 /‘
Boulder, CO 80301 Q{&M‘b'

Phone: 303 449 8471 Fax:303939 8318 4"
From: E. E. Choat (EEC) %ﬁ

Company: Environmental Engineering Consultants (EEC)
Phone: 615 483 6062 Fax:423 482 2605 \g‘\ K"Ds

Date: 7/20/96 Pages including this cover page -- 9

R
Comment:
This is to transmit the 1t draft of my final report for building 9201-4. Two things are

noteworthy.
‘1. This data is based upon drawings that are essentially As-Built. I think that the
building is still much as it was in 1956.

2. Ventilation systems in this building are about twice as big as 9201-5

3. A report on 9201-5 follows shortly.

E. E. Choat
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Ventilation Systems of Building 9201-4
as Existed 1n 1956

Building Data

Building 9201-1 is a large process building. It's uverall size is 542 feet x 312 feet. It
has 3 floors and a total volume 9,471,300 {t3: It has seven operating bays — East
Crane Bay, West Crane Bay, 4 Control Bays, & 1 Service Bay.

During the time of the Colex Production Plant, the two major steps of process
operations woro idontificd as “Cascades”, & “Absorbers”. Cascudes vccupied all three
floors of the East & West Crane Bays. Absorbers were located on the third floor of all
four Control Bays. All building areas were contaminated with Mercury except for the
Service Area, & Motor Generator (MG) Sct Areas.

For this atudy, a set of rimplified building plans have hoen reconetructed for the purpuse of
describing characteristics of the building and to illustrate the ventilation systems that were
installed in 1956. These plans are included in this report as:

Figure 1 — 1* Floor Plan

Figure 2 — 2 Floor Plan

Figure 3 - 3% Floor Plan

Figure 4 -- Section A - A — Building 9201-4

These plans are intended to show the location of various building processes, the location of
major exhaust systems, and to provide dimensional information on the structure.

Yentjlation

Table

Initial design was done by an Architect Engineering Company — Catalytic
Construction Company. In general, 100 % outside air was supplied from the
basement and exhausted via the 3¢ floor walls and roof. Construction of this desigh
was completed in 1955 but did not provide sufficient ventilation to maintain
acceptable contamination levels.

These systems were then modified and upgraded in 1956 in an effort to reduce
contamination levels. The design was done by Catalytic Construction Company.
Because of an increased vaporization of Mercury as temperature increased, more
ventilation was provided in summer than in winter. Consequently, design
documents and this report often refer to both.

1 is a summarization of the findings of this study regarding the “Winter” Ventilation

design for 9201-4. Recorded here are:

1. Identities of all process areas of the Colex Production Plant

2. Location of all pracess areas within the building. For example - Cascades 9 & 10
occupied all three floors between column lines 4 and 8.

3. Room volume of all process compartments

4, Fresh air supplied to each compartment

5. Air transferred between floors

6. Total Room Exhaust — it's the sum of air supplied and air transferred from another
floor.

7. Changes per hour — It's a commonly used term to describe ventilation rates.
Mathematically, it is cqual w cfin x 60 — or cubic feet per hour — divided by the
room volume. For this design, the fresh air valumes were used for calculations.

P, N SR A S iy PR LAY WA i o g i T S Ak TA DL e T e T T
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¢ / Contaminated exhaust from the building — it'a the air volume exhausted directly to
outside. In this design, this air stream was sametimes exhausted via a duct system
to the roof, In uther instances is was exhausted via propeller fans mounted in the
wall st the floor elevation.

It should be noted that the ventilation systems for the Motor Generator (MG) Sets are not
included in this table as these arcas are not considered to be contaminated. Too, air
exhausted from the Maintenance and Service areas arc not included in the total

inatge t L Building.

Table 1
Winter Ventilation Design for 9201-4
Contaminated
Fresh Air Air From Rogm Chgs. Exh from
Room Supply | FloorBslow | Exhaust | per Bullding
Col System Floor| Volume cfm cfm Ctm Hour efm
4-8 Cuscado 2 & 10 1 661.000 270510 0 270510 | 246 52000
4.8 2 402,500 181400 218510 399910 | 27.0 48000
4-8 3 1,209,000 275000 351910 626910 138 626910
0 0
14 | Chem.Rec.,, Feed Prep | 1 287,000 93500 0 93500 18.9 83500
14 [ Hang Garden & In} 2 | 248,500 | 129930 0 128880 | 314 | 129980
14 AbsorberNe. 16 | 3 311.000 151810 0 151810 | 293 151810
0 0
8-11 Genaral Stores 1 287,000 27000 0 27000 55 5110
811 Hang gardens & 2 248,500 34410 21880 56300 8.3 58300
8-11 Absorbar No. 8 3| 372,000 151610 0 151810 | 24.4 151810
0 0
11-10 Maintenance 1 642,000 80000 o 80000 5.7
11-19 Servics 2 561,500 77800 0 77800 83
0 0
19-22 General Stores 1 297,000 27000 0 27000 5.5 940
19.22 Hang G. & Inj. #9 2 219,800 34410 26060 60470 94 60470
1922 Absorbor # 8 3 374,000 151810 0 161810 | 24.4 161810
0 0
22-268 Csescade 738 1 661,000 270510 0 270510 248 52000
22-26 2 | 402500 181400 218510 399910 [ 27.0 48000
22-26| - 3 ] 1208000 | 275000 351910 626910 | 136 626910
] )
26 -29 Evaporator 1 297,000 38010 ] 36010 | 7.7 38010
26-28] Hang G. & Inject 7 2 248.000 32000 0 32000 77 32000
268.-29 Absorber No 7 3 311.000 151810 0 151810 | 283 151810
9471300 2635180 1188790 18.7 2477380

P.@7
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Table 2 is a summarization of the ventilation design for “Summer” operation.

Table 2
Summer Ventilation Design for 9201-4
Fresh Air Air From Room Chgs. Exh from
Room Supply Floor Below | Exhaust per Building
Col System Floor| Volums ¢fm cfm Ctm Hour cim
4-8 Cascade 9& 10 1 661.000 297580 0 297560 270 48000
4-8 Cascads 9 & 10 2 402,500 199540 249560 449100 29.7 48000
48 Cascade 9& 10 3 | 1.209000 | 591775 401100 992875 | 204 | 992875
0 0
1-4 | Cham.Rec., Fead Prep 1 297,000 154350 0 154350 3.2 154350
14 Hang Garden & In} 2 248 500 189980 0 188890 | 459 188680
14 ADSOTDBr NO, 10 3 311,000 | 478210 0 478210 | 923 478210
[ 0
8-11 Ganara) Storas 1 297 000 29700 0 20700 6.0 5820
8-11 Hang gardens & 2 248,500 37850 24080 §1930 8.1 1930
8-11 Absorber No. 9 3 374,000 478210 0 478210 76.7 478210
- 0 0
11-19 Maintenance 1 842,000 80000 0 80000 57
11-18 Service Z 561.500 77800 ) 77800 83
0 0
19-22 General Stores 1 297,000 29700 0 29700 8.0 1040
18.22| Hang G. & Injection #3 | 2 219,800 37850 28660 66510 10.3 66510
19.22 Absorbor # 8 3 374,000 478210 0 478210 | 76.7 478210
) [+]
22-26 Cascade788 1 661,000 297560 0 297560 270 48000
22-26 Cazcade7&8 2 402,500 199540 249560 449100 _29.7 48000
22-26 Coscade 7& 8 3| 1,200,000 | 591775 401100 992875 | 294 992875
0 g
26.29 Evaparatar 1 297.000 87810 1] 97810 19.8 97810
26-29] Hang G. & Inject T 2 248,000 35200 0 35200 85 35200
26-28 Absarber No 7 3 311,000 478210 0 478210 92.3 478210
c 9471300 4880840 1354080 30.8 4703040

Previous reports of Mercury loss to the atmosphere via the building exhaust systems hay¢-
been based upon the assumption that ventilation systems of 9201-4 were essentially the
game as 9201-5. Since this atudy has indicated a considerable difference 1n contaminated air
exhausted, a new eatimate has been made for Mercury loss to the atmosphere for the period
of the 214 quarter of 1955 through the 1t quarter of 1958. Tho results of these calculations

are exhibited in Table 3. Assumptions werc:

1. Winter ventilation rates apply for the 1% & 4th quarters.

2. Summer ventilation rates apply for the 209 & J*¢. quarters.

VPR NN LS PRV ML S B A A E A

A i

3. Mercury concentrations were as reported in “Wilcox”, page 111.
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Table 3
Caleulation of Pounds of Mercury per Quarter Exhausted to Atmosphere from 9201-4
Year Exhaust Conc. ~ Effluent
1955 Quarter crn m/day mgfm? mg/dsy | grame/day | ibafday 1bafetr
2 2050740 83630818 01 | 8363082 | 83631 1844 1658
3 2050740 83630818 035 | 298e07 | 20007.7 46.09 4143
ry 1446429 56086532 025 | 1.5E+07 | 147486 32.51 2926
1058 1 1446429 58966532 032 | 7078384 | 70764 1560 1404
2 4703040 191793754 | 005 | 9500687 | 9584.7 Z1.14 1903
3 4703040 191753734 0.05 | 9560887 | 9589.7 21.14 1803
r} 2477380 101029538 | 004 | 4041162 | 40412 8o 802 |
1957 1 2477380 101029538 | 004 | 4041182 | 40412 891 802
T2 | 4703040 101703734 | 003 | 5753812 | SI1538 3268 1142
3 4703040 | 191783734 003 | 5753812 | 5753.8 1268 1142
4 2477380 101029538 0.02 2020591 202086 445 401
/71958 1 2477380 101029538 | 002 | 2020581 | 20208 445 oy
Weﬁv (26 (4R)
Obsexvations

1. Contrary to assumptions of previo
same as 9201-5. From this study,

buildings was:
Winter Summer
Cfm Air Changes Cfm Air Changes
9201-5 1684410 10.7 2357755 15.9
9201-4 2477380 16.7 4703040 30.8

us studies, the ventilation systems for Y201-4 are not the
the total contaminated air exhausted from these

2. Mercury loat to the atmosphere appears to be much higher than that reported previously.

3. As observed from the following table, contaminated air exhausted is predo igately fro
the third flovr and ryvf, i.e. sbout 80%. /\'Et]; N ?o‘. iggm Z‘E_nf__zé* D>
Winter Summer
1% Floor 26% 116 %
204 Floor 144 % 0%
3+ Floor 50 % 60.7%
Roof 33% 28.1 %
Refer 3
1. General Ventilation Study — Bldg. 9201-4 — design notes
2. Building 9201-4 — 4 Tray Rooms — design sketch
3. Proposed Cascade Ventilation — design sketch
4. Proposed Absorber Ventilation ~ design sketch
5. McAlister, Don, General Ventilation- Bldg. 9201-4, 8/15/55 — design sketch
6. EM-708 through KM-729, Master Plan Drawings completed 1970. These are believed
to represent As-Built conditions for the Colex Production Project. Since this building
has not heen modified since shut-down. these drawings should be an accurate record
of 9201-4 ventilation systems of 1996 as well.
7. Catalytic Construction Company’s Ventilation Flow Sheets
8. Catalytic Cunstruction Compuny’s Conetruction Drawinga

P.@3
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Jul 27,1996 @7:11AM FROM ee choat T0 1 383 939 8318 @ P.B1

FacsimMiLe COVER SHEET

To: Susan M. Flack

ChemRisk

92870 Kalmia Avenue, Suite 308
Boulder, €O 80301

Phone; 303 449 8471 Fax:303 939 8318

From: E.E. Choat (EEC)
Company: Environmental Engineering Consultants (EEC)
Phone: 615 483 6062 Fax:423 482 2605

Date: 7/27/96 Pages including this cover page -- 1

Messuage:
Yesterday, I received from you 5 % pages of industrial Hygiene reports and notes on
9201-2. In the middle of page 6, my FAX ran out of memory and that ended that.

At tho timo of that FAX -- my computer and printer was off ~ T was in Steve's office
reading the notes that he had copied for you. Among those, there was only one that
seemed to be of any help to me - the notes on 9201-2. Steve made a copy for me.

From what I have, there appears to be 8 pages in the document you were sending, and
I have all of it.

If there's more, try me again.

My goal for today is to give you a report on $204-4 before the end of the day.

E. E. Choat

TOTAL P.01
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T0 1 383 939 8318 B L/' P.a1
L]

FacsimMiLE COVER SHEET

To: Susan M. Flack

ChemBisk
2870 Kalmia Avenue, Suite 308
Boulder, CO 80301

Phone: 303 449 8471 Fax:303 939 8318

From: E.E, Choat (EEC)
Company: Environmental Engineering Consultants (EEC)
Phone: 615 483 6062 Fax:423 482 2605

Date: 7/27/96 Pages including this cover pago -- 6

Message:
This is to transmit the 1ot draft of my final report for building 9204-4.

3 ]lo' 7[7(7
E. E. Choat "
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Jul 29,1996 10:43AM FROM ee choat TO 1 383 9339 8318

FACSIM)_’I_;_E COVER SHEET

To: Susan M. Flack
ChemRisk
2870 Kalmia Avenue, Suite 308
Boulder, CO 80301

Phone: 303 449 8471 Fax:303 939 8318

From: E. E. Choat (EEC)
Company: Environmental Engineering Consultants (EEC)
Phone: 615 483 6062 Fax:423 482 2605

Date: 7/29/96 Pages including this cover page -- 6

Message:
This is to transmit the 1%t draft of my final report for building 9201-2.

E. E. Choat
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FacsimiLe COVER SHEET

August 1, 1996

Susan M. Flack

ChemRisk

2870 Kalmia Avenue, Suite 308
Boulder, CO 80301

Dear Susan:

This is transmit reports of buildings 9201-4, 9201-5, 9204-4, 9201-2, and 81-10. I
believe that I have taken care of the comment you gave me on the phone. Call me if
not or when there are more.

Sincerely,

£ E Chost

E. E. Choat
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FacsiMiLE COVER SHEET

To: Susan M. Flack
McLaren Iart
1135 Atlantic Avenue
Alalmeda, CA 04501

Phone: Fax:510 521 1547

From: E. E. Choat (EEC)
Company: Environmental Engineering Consultants (EEC)

Phone: 615 483 6062 Fax:423 482 2605

Date: 8/6/96 Pages including this cover page -- 2

Message:
This is to transmit the 1 draft of my final report for Y-12 Steam Plants, Buildings

9401-1, 9401-2 & 9401-3.

£ & Choot

E. E. Choat
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August 8, 1996
Ventilation Systems of Building 9201-5

as Existed in 1956 — (revision 1)
by
E. E. Choat

Building Data N

250 2‘

)

Building 9201-5 is a large process building. It’s overall size is MZ/feet
X @feet. It has 3 floors and a total volume 9,471,300 {t3. It has seven
operating bays — East Crane Bay, West Crane Bay, 4 Control Bays, &
1 Service Bay.

Figure 1 is a plan of the 34 floor of the Colex Production Plant - 9201-
5 - as it was in 1956. As seen here, “Absorbers” (a major process step)
occupied the entire 34 floor of three bays(Tog “Cascades” occupied
the entire area of two very large bays. The sameCascades also
occupied the 1st andoors as well. This plan is included here to
provide dimensional information on the structure, to show the location
of various building processes, and the location of major ventilation
exhaust points.

Figure 2 is a sectional view of the building. It is included here to
provide pertinent building elevations, and to further identify the
location of building processes.

All building areas were contaminated With/Mgrcury except the Service
Area, & the Motor Generator Set Area. - a
WLTY\MW H

Ventilation

The initial design of the ventilation systems for this building was done
by an Atrchitect Bfigineering Company — Catalytic Construction
Company. Supervision of this design was done by Union Carbide
Plant Engineering personnel. The HVAC Design Department was
responsible for review and approval of all Heating, ¥éntilating, and
KXir @onditioning (HIVAC) plans, and consequently, were intimately
familiar with the details of these systems. J. C. Little was then the

,Héad of the HVAC Design Department. At that time I worked in Jim

Little’s department as an HVAC Design Engineer.

Construction of this design was completed in 1955, but did not provide
sufficient ventilation to maintain acceptable contamination levels.

These systems were then modified and upgraded in 1956 in an effort
to reduce contamination levels. The design was done by Union
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e Carbide, HVAC Design Department personnel. J. C. Littl;l?e/ a
major influence in these modifications.

o Subsequent to the shutdown of the Colex Production Plant in 9201-5,
the building was stripped of all process equipment so that new and
different processes could be installed. Ventilation systems were then
modified as necessary to accommodate the requirements of the new
process. During these modifications, drawings of the building
ventilation systems were changed according to the new design, and
consequently, no longer reflected conditions that existed in 1956.

e Tor this study, it has been necessary to search through existing
drawings and documentation for sufficient information to reconstruct
a model of the ventilation systems which existed in 1956. The most
significant document of this search is a flow sheet identified as
“General Ventilation - 9201-5” — it has no drawing number. This
document:

1. Is a diagram of all ventilation systems of 9201-5 as of 8/12/55.
2. Was drawn by Don McAlister — a man who worked for the HVAC
Design Department.
3. It shows three designs:
the original Catalytic design
an upgraded ventilation design for winter operation
an upgraded ventilation design for summer operation
Note:
In this building, large surface areas of,Mgrcury were exposed
to the ambient air. As air temperatures increased from winter
time to summer operation, more Mércury vaporized and
entered the ambient. Contamination levels)’fhé%%nded to
increase during the summer months. To control the
contamination level, higher ventilation rates were planned for
summer.

The following table reflects the total ventilation provided by the original
design, and for the upgraded design. The increases in ventilation shown here
seem to be consistent with operating problems that were experienced and
with documented evidence of modifications that were made for improvement.

Contaminated Exhaust Building Air Change Rate
i |[-based-on-Summer-desisn)~
Winter Summer
Initial Design 1308545 1308545 8.3v"
Upgraded Design 1684410y 1 10.7
Upgraded Design 2357755 15.9

%
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Jan 20,1997 @3:84PM  FROM TO 1 303 939 8318 P.02

5
Details of the upgraded design for winter opcration are summarizod in Tablo
1. Here all major operations have been located with respect to building
column lincs and building floors. Too, air supplied and exhausted are given
along with volumes of spaces and air change rates.
LS
ENPEY Y
\ Wﬁ M » Table 1
o (g Winter Ventilation Rates for 9201-5 Operations
Contaminated
Fresh Air | Air From | Room | Chgs. Exh from
Room Supply Floor | Exhaust | per Building
Below
System Floor | Volume cfm cfm Cim Hour cfm
Cascade 5 & 6 1 661,000 | 108000 ) 108000 9.8 34000
Cascade 5 & 6 2 402,500 | 184200 | 74000 | 2568200 | 27.5 108000
Cascado 5 & 6 3 1,209,000} 130200 150200 | 280400 6.5 280400
Feed Prep 1 297,000 10000 0 | 10000 2.0 10000
Chem .Rec. 2 248,500 [ 25000 0 25000 6.0 25000
Extraction & 3 311,000 | 25000 0 25000 48 25000
Inject.
Storage ) 297 000 18000 0 18000 3.6 18000
Hang gardens 2 248,500 | 20000 0 20000 4.8 20000
&lnjection
Abgorhers 5 & 6 3 374,000 115000 Y 115000 18.4 115000
Maintenance 1 842 000 80000 0 K]0000 5.7
Service 2 561,500 | 77800 0 77800 8.3
Feed Storage 1 297,000 | 50000 0 50000 10.1 50000
HangG. &Inj. | 2 | 219.800 | 71000 0 71000 | 19.4 71000
Absorburs 1 & 2 3 374,000 | 120000 0 120000 19.3 120000
Cascades 1&3 and| 1 661,000 | 108000 (i} 108000 9.8 108000 ’ o
2&4 é y yo (0
Cascades 1&3 and 2 402,500 | 96000 0 96000 143 120000
2&4
Cascades 1&3 and 3 ]1,209,000] 236400 | -24000 | 236400 1.7 212400 S
2&4
Storage 1 297,000 18000 4] 18000 3.6 1200
Hang G. & Inject 2 248,000 40000 16800 56800 9.7 568800
Absorbers No 3&41 3 311,000 | 1618190 0 151810 29.3 151810
9471300 | 1684410 10.7 1526610
Notes:
1. Air Changes based upon fresh air supplied. | ] | l |

TOTAL P.@2
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Details of the upgraded design for winter operation are summarized in Table
1. Here all major operations have n located with respect to building

column lines and building floors. {

along with volumes of spaces and air change rates.

o) air supplied and exhausted are given

Q" why vaed
iy

Ylexa

Table 1
Winter Ventilation Rates for 9201-5 Operations
24 Contaminat
a4 ed | o —
Fresh Air | Air From | Room |[Chgs| Exh from
Room Supply Floor | Exhaust | per | Building
Below D
Col System Floor| Volume cfm cfm Cfm _|Hour| cfm \XDC
4-8 Cascade 5 & 6 1 | 661,000 | 108000 0 108000 | 9.8v] 34000 el
4-8 Cascade 5 & 6 2 402,500 | 184200 74000 v| 258200 | 27.5/ 108000
4-8 Cascade 5 & 6 3 11,209,000} 130200 150200v] 280400 | 6.5 280400
. e - °
1-4 Storage 2 1 | 297,000 | 10000 0 10000 | 2.0 10000 O)v\
1-4 Feed Prep/f /2 248,500 25000 0 25000 6.0 25000 6
1:4 Chem.Rec/ -4 3 | 811,000 | 25000 0 25000 | 4.8 | 25000
i s e o
8-11 Storagg 1 297,000 18000 0 18000 3.6 18000
811 | Hanggardens | 2 | 248,500 | 20000 0 20000 | 4.8 | 20000 163,97
&Injection
8-11 | Absorbers5 & 6 3 374,000 | 115000 0 115000 j18.4 115000
B8 B
11-19 Maintenance 1 842,000 80000 0 80000 5.7 o
11-19 Service 2 561,500 77800 0 77800 8.3 i
8 4
19-22 Feed Storage 1 297,000 50000 0 50000 | 10.1 50000 o
19-22| HangG.&Inj. | 2 | 219,800 | 71000 0 71000 [19.4] 71000 | G4uly%®
19-22 | Absorbers 1 & 2 3 374,000 | 120000 0 120000 | 19.3 120000
22-26 | Cascades 1&3 and| 1 661,000 | 108000 0 108000 | 9.8 108000 \
2&4 o wov
22-26 | Cascades 1&3and | 2 | 402,500 [ 96000 0 96000 | 14.3 [255010- | 7\ 4™
2&4
99-26 | Cascades 1&3 and| 3 |1,209,000( 236400 351910,/] 588310 |11.7] /588310~ ( A
284 AN
&~ o~
26-29 Storage 1 297,000 18000 0 18000 3.6 1200 g™
26-29 | Hang G. & Inject 2 248,000 40000 16800+ 56800 9.7 56800 ?\Cfl‘
26-29 Absorbequﬁ 3&4 3 311,000 | 151810 0 151810 | 29.3 151810
9471300 [(1684410) 592910 10.7 | (15266107 7
Notes: ~N— i N
1. Air Changes based upon fresh air supplied. | I | | (87893> |
V3. 2,826,000 @m



Details of the upgraded design for summer operation are summarized in

Table 2. From this, it may be observed that almost-all-of-the-building-exhaust>
ds-from-the 3rdfloor. In fact, all-islexhausted-viaroof fans’except-for:539;200-~

ccfm-that-isexhausted-vialouvers:in the East & West Crane Bays.

w2
(78997
q060°

- \.‘1"»\9 Table 2
M é‘w\w & Summer Ventilation Rates for 9201-5 Operations
) L
Contaminated
Fresh Air| Air From [ Room |Chgs| Exh from
Room Supply |Fl Below | Exhaust | per Building
Col System Floor| Volume cfm cfm Cfm |Hour cfm
4-8 Cascade 5 & 6 1 661,000 | 108000 0 108000 | 9.8 34000
4-8 Cascade 5 & 6 2 | 402,500 | 184755 74000v/| 258755 | 27.5/ 36000
4-8 Cascade 5 & 6 3 11,209,000| 263000 | 222755v] 485755 | 13.1 485755
- - g H-
1-4 Stergge 4 1 | 297,000 | 10000 0 10000 | 2.0 10000 o oc©
1-4 Feed Prep/ﬂ\ 2 248,500 25000 0 25000 6.0 25000 z A
1-4 Chem.Rec./ 3 311,000 [ 25000 0 25000 | 4.8 25000
Efttectinet Ingiipn s
8-11 Storage 1 297,000 18000 0 18000 3.6 5000
8-11 Hang gardens 2 248,500 20000 13000V 33000 4.8 25600
&Injection :
8-11 | Absorbers5 & 6 3 374,000 | 275000 7400V | 282400 | 44.1/ 282400
0~
11-19 Maintenance 1 842,000 80000 0 80000 5.7 O
11-19 Service 2 561,500 77800 0 77800 8.3 ©
0 B
19-22 Feed Storage 1 297,000 50000 0 50000 | 10.1 50000 ¢
19-22 | Hang G. & Inj. 2 | 219,800 | 76000 0 76000 ] 20.7 76000 E Ylloy
19-22 | Absorbers 1 & 2 3 374,000 | 290000 0 290000 | 46.5 290000
-0~ -0
92-26 | Cascades 1&3 and| 1 | 661,000 | 108000 0 108000 | 9.8 88000
2&4 //J?
292-26 | Cascades 1,2,3,4| 2 402,500 96000 20000 116000 | 14.3 120000
22-26 | Cascades 1,2,3,4| 3 [1,209,000| 502000 {? /24000 498000 {24.9 498000
~ o o~
26-29 Storage 1 297,000 18000 0 18000 3.6 1200
26-29 | Hang G. & Inject 2 248,000 40000 16800 56800 9.7 24000 E '5‘;]
26-29 | Absorberc®p 3&4 3 311,000 | 249000 32800 281800 | 48.0 281800
° 9471300 | 2515555 | -3837557 59| 2357755 |/ o

VS, 2y826,000 cfm

iy
AN
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Table 3 is a tabulation of exhaust fan locations, design air volumes for

summer and a calculated percentage of the building total.

Table 3
Fan Locations, Summer Air Volumes, & Per Cent of Total for Building Exhaust Points
Exit
grade cfm % Orientation | Point
v |W. Crane bay Roof exh 1061 | 140000 6% up roof
v |East Crane Bay Roof Exh | 1061 | 280000 12% up roof
v |Absorbers 3&4 1040 | 210510 9% up roof
From Floors Below 1040 138500 6% up roof
v |Absorber 1&2 1040 | 334875 14% up roof
From Floors Below 1040 | 237160 10% up roof
v~ |Absorbers 5 & 6 1040 | 211470 9% up roof
From Floors Below 1040 99040 4% roof
v |Extraction 1040 127000 5% up roof 1 \(\
W. Crane bay-- North wall | 1050 179000 8% horizontal | wall \i ,\\) \;
£ /& Crane bay - So Wall | 1050 | 179000 8% | horizontal | wall q
Qowiers
W. Crane bay-- North wall | 1050 90600 4% horizontal | wall
é. 87 Crane bay -- So Wall 1050 90600 4% horizontal | wall
Pl oo ——%
North Wall -{ 2nd\Floor 1010 40000 2% horizontal | wall
T 2357755/ 100%V/
!e‘ vs.
7 o dnovin 9. 536,000
Plobing 29005

T -3 - AT S B e TN T L T ey
o RS K'.&.ﬂ ,u’»!’i ~ )“’:,4.")(.-. .f,(\'-_"“‘ —&n’. v‘ PO R S SO L':' PR A € T AaE Tl L, ke 5‘



Table 4 contains data that is similar to that shown in Table 3, except it is for

“winter” operation.
3

This percentages that were calculated in both'fable 3 and’ﬁble 4 are also

included in Figure 2 .

Table 4

Fan Locations, Winter Air Volumes, & Per Cent of Total for Building Exhaust Points

Exit
grade cfm % Orientation| Point
o |W. Crane bay Roof exh 1061 | 232400 15% up Roof
.~ |East Crane Bay Roof Exh | 1061 | 328000 L 21% up Roof
o~ |Absorbers 3&4 1040 | 115330 8% up Roof
From Floors Below 1040 | 138500 9% up Roof
—1%
v |Absorber 1&2 1040 | 104590 7% up Roof
From Floors Below 1040 237160 16% up Roof
—22%
v |Absorbers 5 & 6 1040 104590 7% up Roof
From Floors Below 1040 99040 6% Roof
—13%
v |Extraction 1040 [ 127000 8% up Roof
W. Crane bay-- North wall | 1050 0 0% horizontal | __RGof
c. 87 Crane bay -- So Wall 1050 0 0% | horizontal | _Recf
./ |North Wall +2nd)Floor | 1010 | 40000 3% | horizontal | Roof
< 1526610/ 100%yv ”
Y T e
2% 36,000

ylge




Table 5 is a comparison of the Catalytic Design, the Upgrade Design, and
ventilation rates as reported by J.C. Little, March 14, 1956. This comparison
,Wﬁcrl’c(i"iﬁdmaté;that Little was using “Summer” ventilation rates for his
study. In view Pof aélery lose agreement of between Little’s Report and Flow
Sheet Data, this comparison would mdlcatqthat both were applicable to the
same period of time.

\@(.\L Table 5
%Q/ ’W\’ » Comparison of Flow Sheet Ventilation Rates with Those Reported by Little
Exhaust Air Flow -- Cfm
From Vent. Flow Sheet From Little
Cat. Des. Winter Summer | Report
cols. Operation Floor Wpqreded | Upqredad]
1-4 |Storage 1 = o
1-4 |Feed Prep. & Extraction 2 35000 35000 35000 35000
1-4 |Chemical Recovery 3 25000 25000 25000 25000
ooV 00DV
4-8 |Cascades 5 & 6 BTy 0
4-8 All Floors 1,2&3| 376400 \l, 388000 7 555755v"| 545000
AN 246
8-11 [Stores 1 Moo 1215 oD
8-11 {Injection Pumps 5 & 6 2 0 25600 25600 25600
8-11 [Absorbers 5 & 6 3 99600 130000 290000 292000
B 19-22 |Feed Storage 1 0 50000 50000 50000
19-22 |Absorbers & Injection 1A 2 70325 71000 76000 50000
19-22 |Injection Pumps 1 & 2 2 15000 |1¢50000)7 [1,50000372| 24000
19-22 |Absorbers 1 & 2 3 107110 120000 290000 292000
' 291000 Hl 000
22-24 [Cascades 1 & 3
22-24 |  1st Floor 36000 | /44000, 44000 54000
22-24 | 2nd Floor 8000 |\ 400007 °| 40000 60000
22-24 3rd & 4th Floor 202000 220200 249000 257000
'\/0%3‘{)\;1\ A 1 @D‘/
24-26 [Cascades 2 & 4 ) Pet™ e
24-26 | 1st Floor 36000 /44000Y,| 44000 54000
24-26 | 2nd Floor 8000 \80000/ ‘| 80000 60000
24-26 3rd & 4th Floor 202000 _ 220200 249000 257000
Shn=ce S| 154%™ \|/ %0510
26-29 |Absorbers 3 & 4 3 88110 131850 281110 292000
26-29 |Injection Pumps 3 & 4 2 0 24000 24000 24000
Totals 1308545/ 1698850 2\4085165 2396600y
va —
_ W%’y %51 15%
' EA
7 P ‘) %@)GID GY\P
5 % é/‘ofl @
b
T b




- Table 6 is simply a repetition of Little’s arithmetic. Input to this consist of air flow rates and
: concentration rates from Table 1 of Little’s report. Other columns are simply details of the
calculation. The resulting lbs/day effluent are the same as reported =efeotrse—~

k) \ “I\\S Table 6
. lk\()/ Validation of Little’s Arithmetic
\/(\ Exenst”
building |(Exhaust Concentration
col. lines | Cfm |m3/day mg/m3 |mg/day |grams/day |[lbs/day
Absorbers 1 & 2 19-22 [V292000 |11907994| 0.18 | 2143439 | 2143.439 4.73
Absorbers 3 & 4 26 -29 /292000 |11907994| 0.18 | 2143439 | 2143.439 4.73
Absorbers 4)& © 8-11 }/292000 [11907994| 0.12 | 1428959 | 1428.959 3.15
Absorbers & Injection 1A| 19 -22 V50000 | 2039040 | 0.28 |570931.2 | 570.9312 1.26
Injection Pumps 1 & 2 22-26 (/24000 | 978739 0.3 |293621.8 | 293.6218 0.65
Injection Pumps 3 & 4 26 - 29 |/24000 | 978739 | 0.25 |244684.8 | 244.6848 0.54
Injection Pumps 5 & 6 8-11 /25600 | 1043988 | 0.53 |553313.9 | 553.3139 1.22
Chemical Recovery 1-4 |v25000 | 1019520 | 0.19 | 193708.8| 193.7088 0.43
Feed Storage 19-22 |v50000 | 2039040 | 0.25 509760 509.76 1.12
Feed Prep. & Extraction 1-4 |[/35000 | 1427328 | 0.1 |[142732.8| 142.7328 0.31
Cascades 1 & 3 22 -24
. 1st Floor v54000 | 2202163 0.2 |440432.6 | 440.4326 0.97
2nd Floor 60000 | 2446848 | 0.26 | 636180.5 | 636.1805 1.40
3rd & 4th Floor 257000 | 10480666 ( 0.21 | 2200940 | 2200.94 4.85
Cascades 2 & 4 24 - 26
1st Floor /54000 | 2202163 | 0.21 | 462454.3 | 462.4543 1.02
2nd Floor /60000 | 2446848 | 0.26 | 636180.5 | 636.1805 1.40
3rd & 4th Floor 257000 | 10480666 0.18 | 1886520 1886.52 4.16
Cascades 5 & 6 4-8
All Floors /545000 | 22225536| 0.13 | 2889320 | 2889.32 6.37
2396600| 97735265 38.31
References

1. Solvent Losses Through Ventilation Exhaust Systems, Building 9201-5, Little, d. C.,

March 14, 1956.

2. “General Ventilation - 9201-5”, A Y-12 Drawing, — drawn by McAlister — 8/12/55.
3. Y/EX-24, Mercury at Y-12, (Unclassified version of Y/EX-21), Compiled by The 1?83
Mercury Task Force, August 18, 1983.

»

Catalytic Construction drawings and design notes.
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LIO\ Calculation for Hg Exhausted to Atmosphere from Building(9201-5 )
2 Py ~—F
e [Wa. A Wilcox
Year Exhaustud+*> Conc.” %w°°  Effluent tus%S  v40d| Report
Qtr. Cfm | m%day | mg/m® | mg/day |grams/day| lbs/day | 1bs/qtr | 1bs/qtr
1955 1 1308545 | 53363512 % 0.20 |10672702| 10672.7 | 23.53 | 2118 1716
2 1308545 | 53363512 | 0.15 | 8004527 | 8004.5 1765 | 1588 1287
3 1308545 | 53363512 | 0.31 |[16542689| 16542.7 | 36.47 | 3282 2573
4 1308545 | 53363512 | 0.21 (11206338 11206.3 | 24.71 2223 3603 o
1S LD ‘ﬁnscg% YN Annual| Totals | 9212 | 9179
1S5G[0 (1986 | 1 | ~4Gea4s- |\6BEOH5RZ| 0.12 | 8242990 | 8243.0 | 1817 | 4686 | 1888 183
oo 2 2357755 | 96151135 | 0.10 | 9615114 9615.1 21.20 | 1908 1716
3 2357755 | 96151135 | 0.09 | 8653602 | 8653.6 19.08 | 1717 1544
[S2LblD 4 | -=AB840° | 68691587 | 0.06 |4121495| 4121.5 9.09 846~ | 1029 .
Annual| Totals | 8878 | 6177 S¥49
| @ 610 1957 | 1 —1884te—| 60694587 | 0.04 | 2747663 | 2747.7 6.06 Sl 686 4
2 2357755 | 96151135 | 0.04 | 3846045| 3846.0 8.48 763 686
3 2357755 | 96151135 | 0.03 |2884534| 2884.5 6.36 572 515
4 | 4884416~ | 68854587 | 0.02 | 1373832| 1373.8 3.03 273~ 343 247 .
Annual| Totals | 2468~ | 2230 Aol
|SPGLID [ 1958 | 1 [—+ee#=rro | 68694687 | 0.02 | 1373832 1373.8 3.03 | 278 | 343 247
2 2357755 | 96151135 | 0.02 [ 1923023 | 1923.0 424 382 343
. 3 2357755 | 96151135 | 0.02 | 1923023 | 1923.0 4.24 382 343
IO 4 48847490~ | 68691587 | 0.03 | 2060748 | 2060.7 4.54 485~ 343 3’7/ .
6 Annual| Totals | #4415 | 1372 I3%A
1 6{0@1'0 19591 1 43844-+G| 66891587 | 0.04 | 2747663 | 2747.7 6.06 “45- | 515 HeY
2 471551 ﬁ) 19230227 | 0.05 |961511.4| 961.5 212 191
3 4715510 19230227 | 0.04 |769209.1 769.2 1.70 153
20S33A 4 -336882%)| /453738347 | 0.03-]412149.5}) 412.1 , 0.91 -89~ ,74
\ 451683 ( b Yiolus et IIA:mual Too"’;als o - ?}‘9‘
3 05335 1960 1 33686210 4873634%| 0.03 ’34345&%3:5 ez | 68 74
2 471551 L‘P 19230227 | 0.04 || 769209.1| 769.2 1.70 153
3 471551 19230227 | 0.05 ||| 961511.4] 961.5 2.12 191
305330~ 4 85686820 | 13738347 0.03 §¥1412149.5) 412.1 0.91 82— Y S
i Annual| Totals | 49% - AL
Total for all years |_2835T | 19473
- 19925
Notes: 23550, S 1 19990
1. Assumes "Winter" ventilation rates for 1st & 4th quarter.
2. Assumes "Summer" ventilation rates for 2nd & 3rd quarter. 1
3. Hg concentrations taken from "Wilcox" report, pg 110, with(minobcorrections by Susan Flack. H
—>|l4. When process was shut down, ventilation was reduced to minimum(as dictated bﬂ s
concentration level. It is estimated that the standby ventilation was 20% of the design rate. H
I | I I I
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August 1, 1996
Ventilation Systems of Building 9201-5
as Existed in 19566
by
E. E. Choat

Building Data
e Building Y201-5 is a large process building. It's overall size is 542 feet

x 312 feet. It has 3 floors and a total volume 9,471,300 ft3. It has seven
operating bays — East Crane Bay, West Crane Bay, 4 Control Bays, &
1 Service Bay.

e Figure 1is a plan of the 34 floor:of the Colex Production Plant - 9201-
"~ B : as'it was ia 1956. As seen here, “Absorbers” (a major pracess step)
occupied the entire 374 floor of three hays. Too, “Cascades” occupied

" the entire arca of twn very large bays. The same Cascades also
occupied the 1#t and 34 floors as well, This plan is included here to
provide dimensional information on the structure, to show the location
of various building processes, and the location of major ventilation
exhaust points.

o. Figure 2 is a sectional view of the building. It is included here to
provide pertinent building elevations, and to further identify the
location of huilding processes.

o All building areas were contaminated with Mercury except the Service.
Area, & the Mator Generator Sct Arca.

Ventilation
e The initial design of the ventilation systems for this building was done
" by an Architect Engineering Company — Catalytic Construction
Company. Supervision of this design was done by Union Carbide
Plant Engincering personncl. The HVAC Design Department was
responsible for review and approval of all Heating, Ventilating, and
Air Conditioning (HVAC) plans, and consequently, were intimately
familiar with the details of these systems. J. C. Little was then the
‘Head of the HVAC Design Department. At that time I worked in Jim
Little’s department as an HVAC Design Engineer.

e Construction of this design was completed in 1955, but did not provide
sufficient ventilation to maintain acceptable contamination levels.

e These systems were then modified and upgraded in 1956 in an effort
to reduce contamination levels. The design was done by Union

ga SN TS P AP £ T T T P APt e e < xepens [P
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Carbide, HVAC Design Department personnel. J. C. Little, the was a
major influence in these modifications.

Subsequent to the shutdown of the Colex Production Plant in 9201-5,
the building was stripped of all pracess equipment so that new and
different processes could be installed. Ventilation systoms were then
modified as necessary to accommodate the requirements of the new
pracess. During these modifications, drawings of the building
ventilation systems were changed according to the new design, and
consequently, no longer reflected conditions that existed in 1956.

For this study, it has been necessary to search through existing
drawings and documentation for sufficient information to reconstruct
a model of the ventilation systems which existed in 1956. The most
significant document of this search is a flow sheet identified as
“General Ventilation - 9201-5" — it has no drawing number. This
document:
1. Is a diagram of all ventilation systems of 9201-5 as of 8/12/55.
2. Was drawn by Don McAlister — a man whe worked for the HVAC
Design Department.
3. It shows three designs:
the original Catalytic design
an upgraded ventilation design for winter operation
an upgraded ventilation design for summer operation
Note:
In this building, large surface areas of Mercury were exposed
to the ambient air. As air temperatures increased from winter
time to summer operation, more Mercury vaporized and
entered the ambient. Contamination levels, then, tended to
increase during the summer months. To control the
contamination level, higher ventilation rates were planned for
sumimer.

The following table reflects the total ventilation provided by the uriginal
design, and for the upgraded design. The increases in ventilation shown here
seem to be consistent with operating problems that were experienced and
with documented evidence of modifications that were made for improvement.

Contaminated Exhuust Building Air Change Rate
(based on Summer design)

Winter Summer
Initial Design 1308045 1308545 8.3
Upgraded Design | 1684410 10.7
Upgradod Design 2357755 15.9

P.a7?
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5
Details of the upgraded design for winter operation are summarized in Table
1. Here all major operations have been located with respect to building
column lines and building floors. Too, air supplied and exhausted are given
along with volumes of spaces and air change rates.
Table 1
Winter Ventilation Rates for 9201-5 Operations
Contaminat]
ed
¥'resh Aur| Air ¥rom| Room |Chgs| Exh from
Room Supply Flaor Exhaust | per | Building
RBelow
Col System Floor| Volume cfm cim Cfm |Hour cfm
4-8 Cascadc 5 & 6 1 661,000 | 108000 Y 108000 | 9.8 34000
4-8 Cascade 5 & 6 2 402,500 | 184200 74000 258200 | 27.5 1038000
4-8 Cancade 5 & 6 1 11,209.000] 130200 150200 280400 | 6.5 280400
0 0
1-4 Starage 1 297.000 10000 0 10000 2.0 10000
1-4 Feed Prep 2 248,500 25000 {) 25000 6.0 25000
1-4 Chem Rec. 3 311,000 | 25000 Y 25000 | 4.8 25000
0 0
8-11 Storage 1 297,000 18000 0 18000 3.6 18000
8-11 Hang gardens 2 | 248,500 | 20000 0 20000 | 48 20000
&Injection
8-11 | Absorbera 5 & 6 3 374,000 | 115000 ] 115000 | 184 [ 115000
0 1]
11.19| Maintenance 1 | 842,000 | 80000 0 80000 | 5.7
11-19 Scrvice 2 561,500 77800 0 77800 8.3
0 0
1 19-22 Feed Storage 1 297,000 50000 0 50000 | 10.1 50000
19-22| Hang G. & Inj. 2 219,800 | 71000 0 71000 | 19.4 71000
19-22| Absorbers1 & 2 3 | 374.000 | 120000 120000 |19.3] 120000
0 0
22-26 | Cascades 1&3and| 1 | 661,000 | 108000 0 108000 | 9.8 108000
2&4
22.26 | Cascades 1&3 and| 2 402,500 1 96000 0 96000 | 14.3] -255910
2&4
22-26 | Cascades &3 and| 3 | 1,208,000 236400 351910 588310 | 11.7 538310
2&4
0 0
26-29 " Storage -1 297,000 18000 0 18000 3.6 1200
26-29 Hang G. & Inject | 2 248.000 40000 16800 56800 9.7 56800
26-29 | Absorher No 3&4 3 311,000 151810 4 151810 293 151810
9471300 { 1684410 | 592910 10.7 | 1526610
Notes: .
1. Air Changes based upon fresh air supplied. | { | |

iy g - ——
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6
Details of the upgraded design for summer operation are summarized in
Table 2. From this, it may be observed that almost all of the building cxhaust
i from the 314 floor. In fact, all 1s exhausted via roof fans except for 539,200
fm that is exhausted via louvers in the Fast & West Crane Bays.
Table 2
Summer Ventilation Rates for 9201-5 Operations
Contaminated
Frosh Air| Air 'rom | Room |[Chgs] Exh from
Room Supply | Fl. Below | Exhaust | per Building
ol System Flopr| Volume cfm_ cfm Cfm _ {Hour ofm
4-8 Cascade 5 & 6 1 661,000 | 108000 0 108000 | 9.8 34000
4-8 Cancade 8 & 6 2 | 402.500 | 184755 74000 258755 | 27.5 36000
4-8 Cascade 5 & 6 3 11.209,000] 263000 | 222755 485755 113.1 4856755
0 0
(14 Storage 1| 297,000 | 10000 u 10000 | 2.0 10000
1-4 Feed Prep 2 | 248,500 | 25000 {4 25000 | 6.0 25000
1-4 Chem. Rec. a 311,000 26000 0 25000 4.8 25000
0
8-11 Storage _ 1_| 297.000 | _18000 0 18000 | 3.6 5000
8-11 Hang gardens 2 248,500 | 20000 13000 33000 48 25600
; &Injection
8-11 | Absorbers5& 6 3 374,000 | 275000 7400 282400 { 44.1 282400
0
11.19 Maintenance 1 #42.000 | 80000 0 80000 5.7
11-19 Service 2 561,500 § 77800 0 77800 | 8.3
0 0
19-22 Feed Storage 1 297,000 50000 0 50000 | 10.1 50000
19-22| Hang G. & Inj. 2 | 219,800 | 76600 0 76000 | 20.7 76000
19-22| Absorbers 1 & 2 3 | 374.000 | 290000 0 290000 | 46.5 290000
0 0
22.26 | Cascades 1&3 and | 1 661,000 | 108000 0 108000 | 9.8 88000
2&4
22-26| Cascades 1,2, 34| 2 402,500 | 96000 20000 116000 | 14.3 120000
29.9G | Cnscadee 1, 2, 3.4 3 11,209,000{ 502000 -4000 498000 | 24.9 498000
0 0
26-29 Storage 1 297,000 18000 0 18000 3.6 1200
26-29| Hang G. & Inject | 2 248,000 | 40000 16800 56800 | 9.7 24000
926-29 | Absorber No 3&4 | 3 311,000 | 249000 32800 281800 | 48.0 281800
9471300 | 2515555 | 382750 16.9 | 2367755
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Table 8 is a tabulation of exhaust fan locations, design air volumes for
summer and a calculated percentage of the huilding total.

Table 3
Fan Locations, Summer Air Volumes, & Per Cent of Total for Building Exhaust Points

Exit

grade cfm % Orientation | Point

W. Crane bay Roof exh 1061} 140000 6% up roof
East Crane Bay Roof Exh | 1061 | 280000 12% up roof
Absurbers 3&4 10140 | 210510 9% up roof
From Floors Below 1040 | 138500 6% up roof
Absorber 1&2 1040 | 334875 14% up roof
From Floors Below 1040 | 237160 10% up roof
Absorbers 5 & 6 1040 | 211470 9% up roof
From Floors Below 1040 99040 4% roof
Extraction 1040 | 127000 5% up roof
W. Crane bay-- North wall | 1050 | 179000 8% horizontal | wall
S. Crane bay -- So Wall 1050 { 179000 8% horizontal | wall
W. Crane bay-- North wall | 1050 90600 4% horizontal | wall
S. Crane bay -- So Wall 1050 90600 4% horizontal | wall

0%
North Wall -- 2nd Floor 1010 40000 2% horizontal | wall
23577565 100%

P.B9
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Table 4 contains data that is similar to that shown in Table 3, except it is for
“winter” operation.

This percentages that were caleulated in hoth table 3 and table 4 are also
included in Figure 2.

Table 4
Fan Lucations, Winter Air Volumes, & Por Cent of Total for Building Exhaust Points

Exit
. grade cfm % Orientation| Point
W. Crane bay Roof exh 1061 | 232400 15% up Roof
Fast Crane Bay Roof Exh | 1061 | 328000 21% up Roof
Absorbers 3&4 1040 | 115330 8% up Roof |
From Floors Below 1040 | 138500 9% up Roof
17%
Absorber 1&2 1040 | 104590 T% up Roof
From Floors Below 1040 { 237160 16% up Roof
22%
Absurbers 5 & 6 1040 | 104590 7% up Raof
From Floors Below 1040 99040 6% Roof
13%
Extraction 1040 127000 8% up Roof
W. Crane bay-- North wall | 1050 0 0% horizontal Roof
S. Crane bay -- So Wall 1050 0 0% horizontal Ruof
North Wall -- 2nd Floor 1010 40000 3% horizontal Roof
1526610 | 100%

.14
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Table 5 is a2 comparison of the Catalytic Design, the Upgrade Design, and
ventilation rates as reported by J.C. Little, March 14, 1956. This comparison
would 1nd1catc that thtle was using “Summer” ventilation rates for his
study. In view of 4 very “close agreement of between Little’s Report and Flow
Sheet Data, this comparison would indicate that both were applicable to the
samec period of time.

Table 5

Comparison of Flow Sheet Ventilation Rates with Those Reported by Little

Exhauat Air Flow -- Cfm
From Vent. Flow Sheet From Little
Cat. Des. Winter Summer Report
cols. Operation Floor
1-4 |Storage 1 i
1.4 |Feed Prep. & Extraction | 2 35000 | 35000 35000 35000
1-4 |Chemical Recovery 3 25000 25000 25000 25000
4-8 |Cascadesh & 6
41-8 All Floors 1,2&3| 376400 388000 H55756 545000
8-11 |Stores 1
8-11 |Injection Pumps 5 & 6 2 0 25600 25600 25600
8-11 |Absorbers5 & 6 3 99600 130000 290000 292000
19-22 |Feed Storage 1 0 50000 50000 50000
19-22 |Absorbers & Injection 1A 2 70325 71000 76000 20000
19-22 |Injection Pumps 1 & 2 2 15000 50000 50000 24000
19-22 |Absorbera 1 & 2 3 © 107110 120000 290000 292000
22-24 |Cascadea 1 & 3
22-24 1st Floor 36000 44000 44000 54000
22-24 2nd Floor ]000 40000 -40000 60000
22-24 3rd & 4th Floor " - 202000 220200 249000 257000
24.26 |Cascades 2 & 4
24-26 1st Floor 36000 44000 44000 54000
24-26 2nd {loor 8000 BULLL 80000 60000
24-26 3rd & 4th Floor 202000 220200 249000 257000
26-29 |Absorbers 3 & 4 3 88110 131850 281110 292000
26-29 |Injoction Pumps 3 & 4 2 0 24000 24000 24000
Totals 1308545 1698850 2408465 2396600

P.11
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Table 6 is simply a repetition of Little's arithmetic. Input to this consist of air flow rates and
concontration rates from Tahle 1 of Little's report. Other columns are simply details of the
calculation. The resulting lbs/day effluent are the same as reported — of course.

Table 6
Validation of Little’s Arithmetic
building |Exhaust Concentration
col. lines | Cfm |m¥day mg/m*|mg/day  [gramufduy |lbs/day
Absgorhers 1 & 2 19-22 | 292000 {11907994| 0.18 | 2143439 2143.439 4.73
Absorbers 3 & 4 26 - 29 | 292000 11907994 | 0.18 | 2149439 2143.439 4.73
Abgorbers 4 & 5 8-11 |292000]11907994 0.12 | 1428959 1428.959 3.15

Absorbers & Injection 1A| 19 -22 | 50000 | 2039040 028 | 570931.2| 6£70.9312 1.26

Injection Pumps | & 2 22-26 | 24000 | 978739 | 0.3 [293621.8| 293.6218 | 0.65
Injection Pumps 3 & 4 26-29 | 24000 | 978739 | 0.25 | 244684.8 | 2446848 | 0.64
Injection Pumps 5 & 6 8- 11 | 25600 [ 1043988 | 0.53 |553313.9| 553.3139 | 122

Chemical Recovery 1-4 25000 | 1019520 | ©.19 | 193708.8 | 193.7088 0.43
Feed Storage 19 -22 | 50000 | 2039010 | 0.25 509760 509.76 1.12
Feed Prep. & Extraction 1-4 | 35000 | 1427328 | 0.1 |142732.8| 142.7328 | 0.31

Cascades 1 & 3 22-24
1st Floor 54000 | 2202163 0.2 |4404326] 440.4326 0.97
2nd Floor 60000 | 2446848 | 0.26 | 636180.5| 636.1805 1.40
3rd & 4th Floor 257000 § 104806661 0.21 | 2200940 | 2200.94 4.85
Cascadea 2 & 4 24 - 26
1st Floor 54000 [ 2202163 | 0.21 | 462454.3 | 462.4544 1.02
2nd Floor 60000 | 2446848 | 0.26 | 636180.6| 636.1805 1.40
3rd & 4th Floar 257000 | 10480666] 0.18 | 1886520 1886.52 4.16
Cascades 5 & & 1-8
All Floors 545000 | 22225536 0.13 | 2889320 | 2889.32 6.37
2396600} 97735265 38.31
References

1. Solvent Losses Through Ventilation Exhaust Systems. Building 9201-5, Little, J. C.,
March 14, 1956.

2. “General Ventilation - 9201-5”, A Y-12 Drawing, - drawn by McAlister — 8/12/55.

3. Y/EX-24, Mercury at Y-12, (Unclussificid version of Y/IEX-21), Compiled by The 1083
Mercury Task Force, August 18, 1983.

4. Catalytic Construction drawings and design notes.
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August 1, 1996
Ventilation Systems of Building 9201-5
as Existed in 1956
by
E. E. Choat

Building Data

Building 9201-5 is a large process building. It’s overall size is 542 feet
x 312 feet. It has 3 floors and a total volume 9,471,300 ft3. It has seven
operating bays — East Crane Bay, West Crane Bay, 4 Control Bays, &
1 Service Bay.

Figure 1 is a plan of the 34 floor of the Colex Production Plant - 9201-
5 - as it was in 1956. As seen here, “Absorbers” (a major process step)
occupied the entire 3 floor of three bays. Too, “Cascades” occupied
the entire area of two very large bays. The same Cascades also
occupied the 1st and 3+d floors as well. This plan is included here to
provide dimensional information on the structure, to show the location
of various building processes, and the location of major ventilation
exhaust points.

Figure 2 is a sectional view of the building. It is included here to
provide pertinent building elevations, and to further identify the
location of building processes.

All building areas were contaminated with Mercury except the Service
Area, & the Motor Generator Set Area.

Ventilation

The initial design of the ventilation systems for this building was done
by an Architect Engineering Company — Catalytic Construction
Company. Supervision of this design was done by Union Carbide
Plant Engineering personnel. The HVAC Design Department was
responsible for review and approval of all Heating, Ventilating, and
Air Conditioning (HVAC) plans, and consequently, were intimately
familiar with the details of these systems. J. C. Little was then the
Head of the HVAC Design Department. At that time I worked in Jim
Little’s department as an HVAC Design Engineer.

Construction of this design was completed in 1955, but did not provide
sufficient ventilation to maintain acceptable contamination levels.

These systems were then modified and upgraded in 1956 in an effort
to reduce contamination levels. The design was done by Union

e e ————
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¢ Carbide, HVAC Design Department personnel. J. C. Little, the was a
major influence in these modifications.

e Subsequent to the shutdown of the Colex Production Plant in 9201-5,
the building was stripped of all process equipment so that new and
different processes could be installed. Ventilation systems were then
modified as necessary to accommodate the requirements of the new
process. During these modifications, drawings of the building
ventilation systems were changed according to the new design, and
consequently, no longer reflected conditions that existed in 1956.

e For this study, it has been necessary to search through existing
drawings and documentation for sufficient information to reconstruct
a model of the ventilation systems which existed in 1956. The most
significant document of this search is a flow sheet identified as
“General Ventilation - 9201-5” — it has no drawing number. This
document:

1. Is a diagram of all ventilation systems of 9201-5 as of 8/12/55.
2. Was drawn by Don McAlister — a man who worked for the HVAC
Design Department.
3. It shows three designs:
the original Catalytic design
an upgraded ventilation design for winter operation
an upgraded ventilation design for summer operation
Note:
In this building, large surface areas of Mercury were exposed
to the ambient air. As air temperatures increased from winter
time to summer operation, more Mercury vaporized and
entered the ambient. Contamination levels, then, tended to
increase during the summer months. To control the
contamination level, higher ventilation rates were planned for
summer.

The following table reflects the total ventilation provided by the original
design, and for the upgraded design. The increases in ventilation shown here
seem to be consistent with operating problems that were experienced and
with documented evidence of modifications that were made for improvement.

Contaminated Exhaust Building Air Change Rate
(based on Summer design)

Winter Summer
Initial Design 1308545 1308545 8.3
Upgraded Design | 1684410 10.7
Upgraded Design 2357755 15.9




Details of the upgraded design for winter operation are summarized in Table
1. Here all major operations have been located with respect to building
column lines and building floors. Too, air supplied and exhausted are given
along with volumes of spaces and air change rates.

Table 1
Winter Ventilation Rates for 9201-5 Operations
Contaminat
ed
Fresh Air | Air From | Room [Chgs| Exh from
Room Supply Floor | Exhaust | per | Building
Below
Col System Floor| Volume cfm cfm Cfm |Hour cfm
4-8 Cascade 5 & 6 1 661,000 | 108000 0 108000 | 9.8 34000
4-8 Cascade 5 & 6 2 402,500 | 184200 74000 258200 | 27.5 108000
4-8 Cascade 5 & 6 3 [1,209,000| 130200 | 150200 | 280400 | 6.5 280400
0 0
1-4 Storage 1 297,000 10000 0 10000 2.0 10000
1-4 Feed Prep 2 | 248,500 | 25000 0 25000 | 6.0 25000
1-4 Chem.Rec. 3 311,000 25000 0 25000 4.8 25000
0 0
8-11 Storage 1 297,000 18000 0 18000 3.6 18000
8-11 Hang gardens 2 248,500 20000 0 20000 4.8 20000
&Injection
8-11 | Absorbers 5 & 6 3 374,000 | 115000 0 115000 | 18.4 115000
0 0
11-19 Maintenance 1 | 842,000 | 80000 0 80000 | 5.7
11-19 Service 2 561,500 77800 0 77800 8.3
0 0
19-22 Feed Storage 1 | 297,000 [ 50000 0 50000 | 10.1 50000
19-22| Hang G. & Inj. 2 219,800 71000 0 71000 | 194 71000
19-22 | Absorbers1 & 2 3 374,000 | 120000 0 120000 | 19.3 120000
0 0
22-26 | Cascades 1&3 and| 1 661,000 | 108000 0 108000 | 9.8 108000
2&4
22-26 | Cascades 1&3 and | 2 402,500 96000 0 96000 |14.3| -255910
2&4
29.96 | Cascades 1&3 and| 3 |1,209,000( 236400 351910 588310 | 11.7 588310
2&4
0 0
26-29 Storage 1 297,000 18000 0 18000 3.6 1200
26-29 | Hang G. & Inject 2 248,000 40000 16800 56800 9.7 56800
26-29 | Absorber No 3&4 3 311,000 | 151810 0 151810 | 29.3 151810
9471300 | 1684410 | 592910 10.7 | 1526610
Notes:

1. Air Changes based upon fresh air supplied. |




Details of the upgraded design for summer operation are summarized in
Table 2. From this, it may be observed that almost all of the building exhaust
is from the 3t floor. In fact, all is exhausted via roof fans except for 539,200
cfm that is exhausted via louvers in the East & West Crane Bays.

Table 2
Summer Ventilation Rates for 9201-5 Operations

Contaminated
Fresh Air| Air From | Room |Chgs| Exh from
Room Supply | Fl. Below | Exhaust | per Building
Col System Floor| Volume cfm cfm Cfm |Hour cfm
4-8 Cascade 5 & 6 1 | 661,000 [ 108000 0 108000 | 9.8 34000
4-8 Cascade 5 & 6 2 402,500 | 184755 74000 258755 | 27.6 36000
4-8 Cascade 5 & 6 3 11,209,000 263000 222755 485755 | 13.1 485755
0 0
1-4 Storage 1 | 297,000 | 10000 0 10000 | 2.0 10000
1-4 Feed Prep 2 248,500 25000 0 25000 6.0 25000
1-4 Chem.Rec. 3 311,000 25000 0 25000 4.8 25000
0
8-11 Storage 1 | 297,000 | 18000 0 18000 | 3.6 5000
8-11 Hang gardens 2 | 248,500 | 20000 13000 33000 | 4.8 25600
&Injection
8-11 | Absorbers 5 & 6 3 374,000 | 275000 7400 282400 | 44.1 282400
0
11-19 Maintenance 1 842,000 80000 0 80000 5.7
11-19 Service 2 | 561,500 | 77800 0 77800 | 8.3
0 0
19-22 Feed Storage 1 | 297,000 [ 50000 0 50000 | 10.1 50000
19-22 | Hang G. & Inj. 2 | 219,800 § 76000 0 76000 | 20.7 76000
19-22 | Absorbers 1 & 2 3 | 874,000 | 290000 0 290000 | 46.5 290000
0 0
92-96 | Cascades 1&3and| 1 | 661,000 [ 108000 0 108000 | 9.8 88000
2&4
22-26 | Cascades 1,2,34 | 2 402,500 96000 20000 116000 | 14.3 120000
99-26 | Cascades 1,2,3,4] 3 [1,209,000] 502000 -4000 498000 |24.9 498000
0 0
26-29 Storage 1 297,000 18000 0 18000 3.6 1200
26-29 | Hang G. & Inject 2 248,000 40000 16800 56800 9.7 24000
26-29 | Absorber No 3&4 3 311,000 | 249000 32800 281800 | 48.0 281800
9471300 | 2515555 | 382755 15.9 2357755

From Tables 1 & 2 and also from Figure 2, building exhaust is distributed as

follows:
Exhaust Volume % via Roof at % via Roof at % via Walls at
cfm Elevation 1061’ | Elevation 1040’ Elevation 1050
Summer 2357755 37 61 2
Winter 1526610 25 64 1
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Table 3 is a comparison of the Catalytic Design, the Upgrade Design, and
ventilation rates as reported by J.C. Little, March 14, 1956. This comparison
would indicate that Little was using “Summer” ventilation rates for his
study. In view of a very close agreement of between Little’s Report and Flow
Sheet Data, this comparison would indicate that both were applicable to the
same period of time.

Table 3
Comparison of Flow Sheet Ventilation Rates with Those Reported by Little

Exhaust Air Flow -- Cfm

From Vent. Flow Sheet From Little

Cat. Des. Winter Summer Report

cols. Operation Floor
1-4 |Storage 1
1-4 |Feed Prep. & Extraction 2 35000 35000 35000 35000
1-4 |Chemical Recovery 3 25000 25000 25000 25000

4.8 |Cascades 5 & 6

4-8 All Floors 1,2&3| 376400 388000 555755 545000
8-11 |[Stores 1

8-11 |Injection Pumps 5 & 6 2 0 25600 25600 25600
8-11 |Absorbers 5 & 6 3 99600 130000 290000 292000
19-22 |Feed Storage 1 0 50000 50000 50000
19-22 |Absorbers & Injection 1A 2 70325 71000 76000 50000
19-22 |Injection Pumps 1 & 2 2 15000 50000 50000 24000
19-22 jAbsorbers 1 & 2 3 107110 120000 290000 292000

292-24 |Cascades 1 & 3

22-24 1st Floor 36000 44000 44000 54000
22-24 2nd Floor 8000 40000 40000 60000
22-24 3rd & 4th Floor 202000 220200 249000 257000

24-26 |Cascades 2 & 4

24-26 1st Floor 36000 44000 44000 54000
24-26 2nd Floor 8000 80000 80000 60000
24-26 3rd & 4th Floor 202000 220200 249000 257000
26-29 |Absorbers 3 & 4 3 88110 131850 281110 292000
26-29 |Injection Pumps 3 & 4 2 0 24000 24000 24000

Totals 1308545 1698850 2408465 2396600




Table 4 is simply a repetition of Little’s arithmetic. Input to this consist of air flow rates and
concentration rates from Table 1 of Little’s report. Other columns are simply details of the
calculation. The resulting Ibs/day effluent are the same as reported — of course.

Table 4

Validation of Little’s Arithmetic
building [Exhaust Concentration
col. lines | Cfm |m3/day mg/m3 [mg/day |grams/day |lbs/day
Absorbers 1 & 2 19-22 | 292000 (11907994 | 0.18 | 2143439 | 2143.439 4.73
Absorbers 3 & 4 926 -29 | 292000 |11907994| 0.18 | 2143439 | 2143.439 4.73
Absorbers 4 & 5 8-11 1292000 |11907994| 0.12 | 1428959 | 1428.959 3.15
Absorbers & Injection 1A| 19-22 | 50000 | 2039040 | 0.28 | 570931.2 570.9312 1.26
Injection Pumps 1 &2 22 -26 | 24000 | 978739 0.3 |293621.8| 293.6218 0.65
Injection Pumps 3 & 4 26-929 | 24000 | 978739 | 0.25 |244684.8 | 244.6848 0.54
Injection Pumps 5 & 6 8-11 | 25600 | 1043988 | 0.53 | 553313.9 | 553.3139 1.22
Chemical Recovery 1-4 25000 | 1019520 | 0.19 | 193708.8 | 193.7088 0.43
Feed Storage 19-22 | 50000 | 2039040 | 0.25 | 509760 509.76 1.12
Feed Prep. & Extraction 1-4 35000 | 1427328 0.1 142732.8 | 142.7328 0.31
Cascades 1 & 3 22 - 24
1st Floor 54000 | 2202163 0.2 |440432.6 | 440.4326 0.97
2nd Floor 60000 | 2446848 | 0.26 | 636180.5 | 636.1805 1.40
3rd & 4th Floor 257000 | 10480666| 0.21 | 2200940 2200.94 4.85
Cascades 2 & 4 24 - 26
1st Floor 54000 | 2202163 | 0.21 | 462454.3 | 462.4543 1.02
2nd Floor 60000 | 2446848 | 0.26 | 636180.5 | 636.1805 1.40
3rd & 4th Floor 257000 | 10480666 0.18 | 1886520 1886.52 4.16
Cascades 5 & 6 4-8
All Floors 545000 | 22225536 0.13 | 2889320 2889.32 6.37
2396600| 97735265 38.31
References

1. Solvent Losses Through Ventilation Exhaust Systems, Building 9201-5, Little, dJ. C.,

March 14, 1956.

9. “General Ventilation - 9201-5”, A Y-12 Drawing, — drawn by McAlister — 8/12/55.
3. Y/EX-24, Mercury at Y-12, (Unclassified version of Y/EX-21), Compiled by The 1083
Mercury Task Force, August 18, 1983.

>

Catalytic Construction drawings and design notes.
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. July 23, 1996
Ventilation Systems of Building 9201-5

as Existed in 1956
by
E. E. Choat

Building 9201-5 is a lurge process building. It's overall sise is 542 feet x 312 feet. It
has 3 floors and a total volume 9,471,300.f13. It has seven operating bays — East
Crane Bay. West Crane Bay. 4 Control Bays. & 1 Service Bay.

Figure 1 is a plan of the 3t floor of the Colex Production Plant - 9201-5 - as it was in
1956. As sccn here, “Absorbers” (a major process step) vccupicd the entire 3+ floor of
three baya. Too, “Cascades” occupicd the entire area of two very large bays. The
same Cascades also occupied the 14 and 3+ floora as well. This plan is included here
to provide dimensional information on the structure, to show the location of various
building processes, and the location of major ventilation exhaust pointa.

Figure 2 is a sectional view of the building. It is included here to provide pertinent
building elevations, and to further identify the location of building processes.

All building areas were contaminated with Mercury except the Service Area, & the
Motor Generator Set Area.

The 1nitial design of the ventilation systems for this building was done by an
Architect Engincering Compnny — Catalytic Construction Company. Supervision of
this design was done hy Union Carhide Plant Engineering personnel. The HVAC
Design Department was responsible for review and approval of all Heating,
Ventilating, and Air Cunditioning (HVAC) plans, and consequently, were intimately
familiar with the details of these systems. J. C. Little was then the Head of the
HVAC Design Department. At that time [ worked in Jim Little's department as an
HVAC Design Engineer.

Construction of this design was completed in 1955, but did not provide sufficient
ventilation to maintain acceptable contamination levels.

These systems were then modified and upgraded in 1956 in an effort to reduce
contamination levels. The design was donc by Union Carbide, HVAC Design
Department personnel. J. C. Little, the was a major influence in these modifications.

Subsequent to the shutdown of the Colex Production Plant in 9201-5, the building
was stripped of all process cquipment so that new and different processes could be
installed. Ventilation systems were then modified as necessary to accommodate the
requirements of the new process. During these meodifications, drawings of the
building ventilation systems were changed according to the new design. and
consequently, no longer reflected conditions that existed in 1956.

For this study, 1t has been necessary to search through existing drawings and '
documentation for sufficient information to reconstruct a model of the ventilation
ayatems which existed in 1966. The most asignificant document of this search is a
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o flow sheet identified as “General Ventilation - 9201-5" — it has no drawing number.
This document:
1. Is a diagram of all ventilation systems of 9201-5 as of 8/12/55.
2. Was drawn by Don McAlister — a man who worked for the HVAC Design
Department.
3. It shows three designs:
the original Catalytic design
an upgraded ventilation design for winter operation
an upgraded ventilation design for summer operation
Note:
In this building, large surface arcas of Mercury were exposed to the
ambient nir. As air temperatures increased from winter time to summer
operation, more Mercury vaporized and entered the ambient,
Contamination levels, then, tended to increase during the summer
months. To control the contamination level, higher ventilation rates were
planned for summer.

The following table reflects the total ventilation provided by the original design, and for the
upgraded design. The increasea in ventilation shown here seem to be consistent with
operating problems that were experienced and with documentcd cvidence of modifications
that were made for improvement.

Contaminated Fxhaust Building Air Change Rate
(based on Summer design)
Winter Summer
Initial Design 1308545 1308545 8.3
Upgraded Derign 1684410 10.7
Upgraded Design 2357755 15.9

Details of the upgraded design for wanter operation arc summarized in Table 1. Here all
major operations have been located with respect to building column lines and building floors.
Pao, air aupplied and exhausted are given alang with volumes of spaces and air change rates.

Details of the upgraded design for rummer operation are summarized in Table 2. From this,
it may be observed that almost all of the building exhaust is from the 3« floor: In fact, all is
exhausted via.roof fans except for 539,200 cfm that is cxhausted via louvers imthe East &
Weat Crane Bays,

Table 3 is a comparison of the Catalytic Design, the Upgrade Design, and ventilation rates as
repurted by J.C. Little, March 14, 1956. This comparisun would indicate that Little was using
“Summer” ventilation rates for his study. In view of a very close agreement #fbetween
Little’s Report and Flow Shect Data, this comparison would indicate that both were
applicable to the same period of time.

P.a3
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Table 1
Winter Ventilation Rates for 9201-5 Operations
Contaminat
ed
Fresh Air| Air Frum | Room |[Chge| Exh from
Room Supply Floor | Exhaust | per | Building
Below
Col System Floor] Volume cfm cfm Cfm |Hour cfm
4-8 Cascade 5 & 6 1 661,000 | 108000 g 108000 | 9.8 34000
4.8 Cascade 5 & 6 2 402,500 | 184200 74000 258200 | 2751 108000
4.8 Cascade 5 & 6 3 11,209,000] 130200 | 150200 | 280400 { 6.6 280400
0 0
1-4 Storage 1 297,000 106000 0 10009 2.0 10000
1-4 Feed Prep 2 248.500 | 25000 1] 25000 8.0 25000
1-4 Chem.Rec. 3 311,000 25000 0 25000 | 4.8 265000
0 0
8-11 Storage 1 297.000 18000 0 18000 3.6 18000
8-11 Hang gardens 2 248,500 | 20000 0 20000 | 4.8 20000
&lnjoction
8-11 { Absorbers5 & 6 3 374,000 | 116000 0 115000 ] 184} 115000
PRY 7% o 0
11-19 Maintenance 1 842,000 | 80000 0 80000 5.7
11-19 Service 2 561,500 | 77800 0 77800 | 8.3
0 0
19-22 Feed Storage 1 297,000 50000 QO 50000 110.1 50000
19-22| Hang G & Inj. 2 | 219.800 | 71000 0 71000 }19.4 71000
19-22 | Absorbers 1 &2 3 374,060 { 120000 0 120000 ¢ 19.3 120000
0 0
22-26 | Cascades 1&3and} ! 661,000 108000 0 108000 | 9.8 108000
2&4
29.26 | Cascades 1&3 and | 2 402,500 | 96000 0 96000 | 14.3] -255910
2&4
99.96 | Cascades 1&3 and| 3 |1,209,000] 236400 | 351910 | 588310 |11.7| 588310
2&4
0 0
26-29 Storage I 297,000 18000 1] 18000 3.6 1200
26-29 | Hang G. & Inject 2 248,000 40000 16800 56800 9.7 56800
26.20 | Absorber No3&4 | 3 | 311,000 | 151810 [ O 151810 | 29.3] 151810
9471300 | 1684410 | 592910 10.7] 1526610 |
Notes:
1. Air Changes based upon fresh air supplied. | | | | ]

P.g4
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Summer Vontilation Ratew for 9201-6 Operativns

Contaminat
ed
Fresh Air{ Air Frum | Room {Chgsa| Exh from
Room Supply Floor | Exhaust | per | Building
Below
Col System Floor{ Volume cfm cfm Cfmy  [Hour cfm
4.8 Cascade 5 & 6 1 661,000 | 108000 0 108000 | 9.3 34000
4-8 Cascade 5 & 6 2 402,500 | 184755 74000 258756 | 275 36000
4-8 Cascade 5 & 6 3 11.209.000{ 263000 | 222785 | 485755 | 13.1 485755
0 0
1-4 Storage 1 297,000 10000 0 10000 2.0 10000
1.4 'eed Prep 2 248,500 25000 0 25000 | 6.0 25000
1-4 Chem.Rec. 3 311,000-{ 25000 0 25000 48 25000
0
8-11 Storage 1 287,000 18000 4] 18000 3.6 5000
8-11 | Hang gardens 2 | 248,500 | 20000 13000 33000 | 4.8 25600
&Injection
8-11 | Absorbers 5 & 6 3 374,000 | 275000 7400 282400 ) 44.11 282400
0
11-19] Maintenance 1 | 842,080 | 80000 0 86000 | 5.7
11.19 Service 2 561,500 77800 Q 77800 8.3
g 0
19-22 Feed Storage 1 297,000 50000 0 50000 | 10.1 50000
19-22| Hang G. & Ini. 2 219,300 76000 0 76000 | 20.7 76000
19.22 | Absorbers 1 & 2 3 374,000 | 290000 0 290000 | 46.5 | 290000
0 0
22-26 | Cascades 1&3and| 1 { 661,000 | 108000 0 108000 | 9.8 88000
‘ 2&4
22-26 | Cascades 1&3and| 2 | 402,600 | 96000 20000 116000 | 14.3| 120000
2&4
22.926 | Cascados 1&3 and| 3 |1,209,000] 502000 -41000 498000 | 24.9 498000
28&4
Q0 0
26-29 Storage 1 297,000 18000 0 18000 3.6 1200
26-29 | Hang G. & Inject | 2 248,000 40000 16800 56800 9.7 24000
26-29 | Absorber No 3&4 3 311,000 | 249000 32800 281800 | 48.0 281800
9471300 | 2515555 | 382755 159 2357755

P.g5
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Comparison of Flow Sheet Ventilation Rates with Those Reported by Little

Exhaust Air Flow -- Cfm
Fruw Vent. Flow Sheet From Littlc
Cat.Des. | Winter Summer Report
cols. 1 Operation Flaor
1-4 |[Storage 1
1-4 |Feed Prep. & Extraction 2 35000 35000 35000 35000
1.4 |[Chemical Recovery 3 25000 25000 25000 26000
4-8 [Cascades 5 & 6
4.8 All Floors 1,2&3| 376400 388000 555755 545000
8-11 |Stores 1
8-11 [Injectivn Pumps 6 & 6 2 0 25600 26600 25600
8-11 |Absorbers 5 & 6 3 99600 130000 290000 292000
19-22 {Feed Storage 1 0 50000 50000 50000
19-22 |Absorbers & Injection 1A 2 70325 71000 76000 50000
19-22 |Injection Pumps 1 & 2 2 15000 50000 50000 24000
19-22 {Absorbers 1 & 2 3 107110 120000 290000 292000
22-24 |Cascades 1 & 3
22-24 1st Floor 36000 44000 44000 54000
22-24 2nd Floor 8000 40000 40000 60000
22-24 3rd & 4th Floor 202000 220200 249000 257000
24.26 |Cascades 2 & 4
24-26 1st Floor 36000 44000 44000 54000
24-26 2nd Floor 8000 80000 80000 60000
24-26 3rd & 4th Fluor 202000 220200 249000 257000
26-29 {Absorbers 3 & 4 3 88110 131850 281110 292000
26-29 |{Injection Pumps 3 &4 2 0 24000 24000 24000
Totals 1308646 16908850 2408466 2396600

P.86



Injection Pumps 1 & 2 22-26 | 24000 | 978739 | 0.3 |293621.8} 293.6218 | 0.66
Injection Pumps 3 & 4 26- 29 | 24000 | 978739 | 0.256 |244684.8| 244.6848 | 0.54
Injection Pumps 5 & 6 8-11 { 25600 | 1043988 | 0.53 | 553313.9 | 5563.3139 1.22

Chemical Recovery 1-4 | 25000 | 1019520 | 0.19 | 193708.8| 193.7088 | 0.43
Feed Storage 19.22 | 50000 | 2039040 | 0.26 | 609760 500.76 1.12
Feed Prep. & Extraction 1-4 | 35000 | 1427328 { 0.1 |142732.8{ 142.7328 | 0.31

Cascades 1 & 3 22 -24
1at Floor - 54000 | 2202163 | 0.2 |440432.6| 440.4326 0.97
2nd Floor 60000 | 2446848 | 0.26 | 636180.6 | 636.1805 140
3rd & 4th Floor 257000 | 10480666 0.21 | 2200940 | 2200.94 4.85
Cascades 2& 4 24-26
1st Floor 54000 | 2202163 | 0.21 | 462454.3 | 462.4543 1.02
2nd Floor 60000 | 2446848 | 0.26 | 636180.5| 636.1806 1.40
3rd & 4th Floor 257000 | 10180666 | 0.18 | 1886520 1888.52 4.16
"|Cascades 5 & 6 4-8
All Floors 545000 | 222255361 0.13 | 2889320 | 2889.32 6.37
2396600{ 97735265 38.31
. References

1. Solvent Losses Through Ventilation Exhaust Systems, Building 9201-5, Little, J. C.,
March 14, 1956.

92 “General Ventilation - 9201-5", A Y-12 Drawing, — drawn by McAlister — 8/12/65.

3 Y/EX-24, Mercury at Y-12, (Unelassified version of YYEX-21), Compiled by The 1083
Mercury Task Force, August 18, 1983.

4. Catalytic Construction drawings and design notes.

TOTAL P.BS
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Table 4 is simply a repetition of Little's arithmetic. Input to this consist of air flow rates and
concentration rates from Table 1 of Little's report. Other columns are simply details of the
calculation. The resulting Ibs/day effluent arc the same as reported — of course.
Table 4
Validation of Little’s Arithmetic
building {Exhaust Concentration
col.lines | Cim |[m%day mg/m3{mg/duay |grame/day {lbs/day
Absorbers 1' & 2 19-22 | 292000 [11907994] 0.18 | 2143439 | 2143.439 4.73
Absorbers 3 & 4 26 - 29 | 292000 | 11907994] 0.18 | 2143439 2143.439 4.73
Absorbers 4 & 5 8.11 |292000(11907994]| 0.12 1428959 | 1428.959 3.15
Absorbers & Injection 1A] 19 - 22 50000 | 2039040 | 0.28 |570831.2} 570.9312 1.26
Injection Pumpsa 1 & 2 22-26 | 24000 | 978739 0.3 293621.8] 293.6218 0.66
Injection Pumps 3 & 4 96 - 29 | 24000 | 978739 | 0.256 |244684.8 | 244.6848 | 0.54
Injection Pumps 5 & 6 8-11 | 25600 | 1043988 | 0.53 | 553313.9 553.3139 1.22
Chemical Recovery 1-4 | 25000 | 1019520 | 0.19 | 193708.8 | 193.7088 | 0.43
‘Feed Storage 19-22 | 50000 | 2039040 | 0.25 509760 509.76 1.12
Feed Prep. & Extraction 1-4 | 35000 | 1427328 | 0.1 |142732.8{ 142.7328 | 031
Cascades 1 &3 22-24
1ot Floor 54000 | 2202163 | 02 |440432.6 ] 440.4326 0.97
2nd Floor 60000 | 2446848 | 0.26 |636180.5} 636.1805 | 1.40
3rd & 4th Floor 257000 | 10480666 0.21 | 2200940 | 2200.94 4.85
Cascades 2 & 4 24 - 26
1st Floor 54000 | 2202163 | ©.21 |462454.3 | 462.4543 | 1.02
2nd Floor 60000 | 2446848 | 0.26 |636180.6 | 636.1805 1.40
3rd & 4th Floor 257000 | 10480666 0.18 | 1886520 1886.62 4.16
Cascadea 5 & 6 4.8
Al Floora 545000 | 22225536] ©.13 | 2889320 | 2B89.32 6.37
2396600} 97735265 38.31
References
1. Solvent Losses Through Ventilation Exhaust Systems, Building 9201-5, Little, J. C.,
March 14, 1956.
9 “General Ventilation - 9201-5”, A Y-12 Drawing, - drawn by McAlister — 8/12/55.
3. Y/EX-24, Mercury at Y-12, (Uudlassified version of YIEX-21), Compiloed by The 1083
Mercury Task Force, August 18, 1983.
4. Catalytic Construction drawings und design notes.
""" -
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July 30, 1996
Ventilation Systems of Building 9201-4
as Existed in 1956
by
E. E. Choat

Building Data 93
e Building 9201-4 is a large process building. It’s overall size is 542 feet
349 2’ x@feet. It has 3 floors and a total volume 9,471,300 ft3. It has seven
operating bays — East Crane Bay, West Crane Bay, 4 Control Bays, &
1 Service Bay.

e During the time of the Colex Production Plant, the two major steps of
process operations were identified as “Cascades”, & “Absorbers”.
Cascades occupied all three floors of the East & West Crane Bays.
Absorbers were located on the third floor of all four Control Bays. All
building areas were contaminated with Mercury except for the Service
Area, & Motor Generator (MG) Set Areas. WA’H\WWN&'?

For this study, a set of simplified building plans have been reconstructed for
the purpose of describing characteristics of the building and to illustrate the
ventilation systems that were installed in 1956. These plans are included in
this report as:

Figure 1 — 1st Floor Plan

Figure 2 — 2nd Floor Plan

Figure 3 — 3rd Floor Plan

Figure 4 -- Section A - A — Building 9201-4

These plans are intended to show the location of various building processes,
the location of major exhaust systems, and to provide dimensional
information on the structure.

Ventilation
e Initial design was done by an ,Aﬁ'chitect,E'ngineering,@gmpany -
Catalytic Construction Company. In general, 100 % outside air was
supplied from the basement and exhausted via the 3 floor walls and
roof. Construction of this design was completed in 1955 but did not
provide sufficient ventilation to maintain acceptable contamination

levels.

These systems were then modified and upgraded in 1956 in an effort to
reduce contamination levels. The design was done by Catalytic
Construction Company. Because of an increased vaporization of

/M/et;cury as temperature increased, more ventilation was provided in
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summer than in winter. Consequently, design documents and this
report often refer to both.

Table lis a summai-\élz-&éien of the findings of this study regarding the
“Winter” Ventilation design for 9201-4. Recorded here are:

1. Identities of all process areas of the Colex Production Plant

Table 1
Winter Ventilation Design for 9201-4
Contaminated
Fresh Air Air From Room Chgs. Exh from
Room Supply Floor Below | Exhaust per Building
Col System Floor| Volume cfm cfm Cfm Hour cfm
4-8 Cascade 9 & 10 1 661,000 270510 0 270510 246 52000
4-8 2 402,500 181400 218510 399910 27.0 48000
4-8 3 1,209,000 275000 351910 626910 13.6 626910
P o
1-4 | Chem.Rec., Feed Prep 1 297,000 93500 0 93500 18.9 93500
1-4 Hang Garden & Inj\o| 2 248,500 129990 0 129990 314 129990
1-4 Absorber No. 10 3 311,000 151810 o] 151810 29.3 151810
o 7
8-11 General Stores 1 297,000 27000 0 27000 5.5 5110
8-11 Hang gardens &3%3 [ 2 248,500 34410 21890 56300 8.3 56300
8-11 Absorber No. 9 3 374,000 151810 0 151810 244 151810
I o [
11-19 Maintenance 1 842,000 80000 0 80000 57 o
11-19 Service 2 561,500 77800 o] 77800 8.3 [
o A
19-22 General Stores 1 297,000 27000 ] 27000 5.5 940
19-22 Hang G. & Inj. #ﬁ% 2 219,800 34410 26060 60470 9.4 60470
19-22 Absorb@r # 8 3 374,000 151#1 0 0 151810 24.4 151810
o P
22-26 Cascade 7 &8 1 661,000 270510 0 270510 24.6 52000
22-26 2 402,500 181400 218510 399910 27.0 48000
22-26 3 1,209,000 275000 351910 626910 13.6 626910
e A
26 -29 Evaporator 1 297,000 38010 0 38010 7.7 38010
26-29 Hang G. & Inject 7 2 248,000 32000 0 32000 7.7 32000
26-29 Absorber No 7 3 311,000 151810 0 151810 293 151810
9471300 %6351 80 131 88790 16.7 2,477380

from another floor.

s ov

2,826,000 cfm 1/5)(—}\

9. Location of all process areas within the building. For example -
Cascades 9 & 10 occupied all three floors between column lines 4 & 8.
3. Room volume of all process compartments
4. Fresh air supplied to each compartment
5. Air transferred between floors
6. Total Room Exhaust — it’s the sum of air supplied and air transferred

e
N
P &




7. Changes per hour — It’s a commonly used term to describe ventilation
rates. Mathematically, it is equal to cfni x 60 — or cubic feet per hour
— divided by the room volume. For this(design) the fresh air volumes
were used for calculations( i.e. yoata Ldyeen ‘@LN’VJ weo @’&&M

8. Contaminated exhaust from the building — it’s the air volume °
exhausted directly to outside. In this design, this air stream was
sometimes exhausted via a duct system to the roof. In other instances »'QJ
is was exhausted via propeller fans mounted in the wall at the/\ﬂoor Uﬁj’"}
elevation. 2

It should be noted that the ventilation systems for the Motor Generator (MG)
Sets are not included in this table as these areas are not considered to be
contaminated. air exhausted from the Maintenance and Service areas
are not included in the total Sontaminated Exhaust from the Building.

Table 2is a summarla—biea of the ventilation design for “Summer” operation.

Table 2
Summer Ventilation Design for 9201-4
Fresh Air Air From Room Chgs. Exh from
Room Supply Floor Below | Exhaust per Building
Col System Floor | Volume cfm cfm Cfm Hour cfm
4-8 Cascade 9 & 10 1 661,000 297560 0 297560 27.0 48000
4-8 Cascade 9 & 10 2 402,500 199540 249560 v 449100 29.7 48000
4-8 Cascade 9 & 10 3 1,209,000 591775 401100 | 992875 294 992875
e P
1-4 | Chem.Rec., Feed Prep 1 297,000 154350 0 154350 31.2 154350
1-4 Hang Garden & Injw 2 248,500 189990 0 189990 45.9 189990
1-4 Absorber No. 10 3 311,000 478210 0 478210 92.3 478210
I &~
8-11 General Stores >~ 1 297,000 29700 0 29700 6.0 5620
8-11 Hang gardens &}gv) 2 248,500 37850 24080 61930 9.1 61930
8-11 Absorber No. 9 ‘| 3 374,000 478210 0 478210 76.7 478210
L A
11-19 Maintenance 1 842,000 80000 0 80000 5.7 o]
11-19 Service 2 561,500 77800 0 77800 8.3 (]
A £
19-22 General Stores 1 297,000 29700 0 29700 6.0 1040
19-22] Hang G. & Injection # 2 219,800 37850 28660 66510 10.3 66510
19-22 Absorb@; # 8 3 374,000 478210 0 478210 76.7 478210
B L~
22-26 Cascade 7 & 8 1 661,000 297560 0 297560 27.0 48000
22-26 Cascade 7 & 8 2 402,500 199540 249560 449100 29.7 48000
22-26 Cascade 7 & 8 3 1,209,000 591775 401100 992875 29.4 992875
o e
26-29 Evaporator 1 297,000 97810 0 97810 19.8 97810
26-29 Hang G. & Inject 7 2 248,000 35200 0 35200 8.5 35200
26-29 Absorber No 7 3 311,000 478210 o 478210 92.3 478210
9471300 4)860840 1?54060 30.8 47 03040 \/ O -\k *

ENCREY cﬁm
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Observations

1. Contrary to assumptions of previous studies, the ventilation systems for
9201-4 are not the same as 9201-5. From this study, the total
contaminated air exhausted from these buildings was:

| Winter Summer

Cf?/7/ Air Cfm Air
» | Changes Changes
9201-5 | es44F¥ 107 2357755V  15.9
9201-4 | 2477380v] 16.7 4703040/] 30.8

Previous reports of/Ngrcury loss to the atmosphere via the building exhaust
systems has been based upon the assumption that ventilation systems of
9201-4 were essentially the same as 9201-5. Since this study has indicated a
considerable difference in contaminated air exhausted, a new estimate has
been made for Mercury loss to the atmosphere for the period of the 2°d
quarter of 1955 through the 4th quarter of 1962. The results of these
calculations are-@%%t’ ed in Table 3. Assumptions were:

1. Winter ventilation rates apply for the 1st & 4th quarters.

9. Summer ventilation rates apply for the 2nd & 3rd. quarters.

3. Mercury concentrations were as reported in “Wilcox”, page 111.
For comparison, losses reported in the “Wilcox” report are printed alongside
these calculations. Since actual exhaust air flows in 9201-4 were much higher
than previously presumed, this calculation indicates that the total loss may

have been #tfgr-32382-f18447)l)<
dmg(;gzaég bs, afAthorn
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Table)?é is a summary of all contaminated air exhaust systems of 9201-4 for
“summer” operation. This is a listing of exhaust fans, fan sizes, fan capacity
in cfm, outlet velocities, orientation, and elevations.

-]
Table 4 \‘\/
A Building Exhaust System Summary — for Summer
Fan |Area| Cfm —ﬁ)m /direction Total % X 4
Exhaust Location | No | Dia. |sq. ft.| Each |Velocity \\) ﬂe\\ cfm WJL
*p%l‘i/) Cascade Roof Exh. 8 | 54 [15.90| 35000 | 2200 | up @V 280000 | 6% |s7250

r [Tray Exhaust 2| | - [107200| 2200 | wp | TOS¢ |428800| 9% | —— X

v [Roof Exhausters 4| -~ | - {26000 | 2200 [ up | 105¢ |104000]| 2% 2350
> [From1&2ndFloor | ¢ -~ | ~ | == | 2200 | up | 105§ | 590240 | 13% pYiAdd @

Roof Total 1403040| 30% ?\9.00

‘ O
v |South Wall- Absorbers| 15 | 72 |28.27| 70200 | 2483 |horiz| 1020 10539 22% %8

e 0 200°
.~ |South Wall - Cascades| 6 | 108 |63.62| 143000 | 2248 horiz| 1020 | 858000 | 18%
Q
South Wall Total 1911000| 41%

v |North Wall- Absorbers| 5 | 72 [28.27| 70200 | 2483 |horiz| 1020 351000 7%

Q

v |North Wall - Cascades| 6 | 108 163.62| 143000 | 2248 (horiz| 1020 858000 | 18%
D)

North Wall Total - ]3209000 26%

v 2nd Floor -- East 4 42 19.62 | 22500 2339 |horiz| 1000 90000 2%

G -

‘/ 1st Floor -- East 2 60 }19.64| 45000 2292 |horiz 980 90000 2%
Q.

lst;lFlogr Total 180@00 4%

Total of All Exhaust 4703040 |60To

v Vo

i

v e e

REC IR AL ST v e /LI A SV SOSAITEICE NP S NS T M LML



Table 5 is aseenario-of winter operation of ventilation exhaust systems in
9201-4. Here exhaust air volumes were reduced by turning off certain fans. In
able 5, the number of fans has been reduced as compared to those given in
Table 4 to simulate the winter operation.

W

Table 5

A Building Exhau}t System Summary — for Winter

[7 47 Vi

11

As seen in Tables 4 & 5, contaminated building exhaust was predominantly
from the roof fans and through the walls at the 34 floor level. In summary:

Summer Winter
Cfm elevation\ % cfm ‘o

Roof 1403040 105¢ 30 1404180 57%
South Wall-- 3rd Floor 1911000 1020 41 566800 23%
North Walls — 34 Floor. 1209000 \ 1020 26 426400 17%
East Wall — 214 Floor 90000 \ 1000 2 40000 2%
Bast Wall — 1st Floor 90000 \ 980 A 2 40000 2%

m/a\f N >

_Dredvn %

3% y35k5TP

Fan |Area| Cfm Wz vy Total ’°7r7
Exhaust Location | No |Dia. [sq. ft.] Each |Velocity Mﬂb’elew‘r cfm
Cascade Roof Exh 8 54 [15.90( 35000 [ 220D | uwp | 105 | 280000 | ||
Tray Exhaust 4 -- - | 107200 | 2200 | up 105¢ 428800 | 7
Roof Exhausters 4 | - | - | 26000 | 2200 | up | 105¢ | 104000 | i}
From 1 & 2nd Floor - - -- 2200 | up 105* 591380 | A4
Root Tl 1404180 | 57%
South Wall- Absorbers| 4, | 72 (28.27| 70200 | 2483 |horiz| 1020 | 280800 | |/
South Wall - Cascades 2/& 108 |63.62} 143000 | 2248 |horiz| 1020 | 286000 | o~
S Wl Tl 566800 | 23%
North Wall- Absorbers| 2/c| 72 |28.27| 70200 | 2483 horiz| 1020 | 140400 (9
North Wall - Cascades 2/, | 108 163.62| 143000 | 2248 horiz| 1020 | 286000 I
N UTREL 426400 | 17%
2nd Floor -- East 2/ | 42 9.62 | 22500 | 2339 |horiz| 1000 40000 2%
4 Y
C 1st Floor -- East 1/2 60 |19.64| 45000 | 2292 [|horiz| 980 40000 2%
Total of All Exhaust 2477380| 100%,
v V ok
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Ventilation Systems of Building 9204-4
? as Existed in 1953

July 27, 1996

us. Welor -
W?'g E. E. Choat
Building Data

AFigure 1 is a partial plan of the 2nd floor and a sectional view of building

9204-4 that is believed to be the building space occupied by the Elex
Production Plant during the early 1950’s. Elex occupied essentially all of the
space between column lines 1 - 43, and F - J. It represents an area of 34,226 v~
ft2 and a building volume of 1,745,550 {t3. )

— v o

Subsequent to the shutdown of the Elex Production Plant, the building was

installed. Ventilation systems were then modified as necessary to
accommodate the requirements of the new process. During these

ﬁé«gﬂ) stripped of all process equipment so that new and different processes could be

F

(7

modifications, drawings of the building ventilation systems were changed
according to the new design, and consequently, no longer reflected conditions
that existed in 1952 - 55.

For this study, it has been necessary to search through existing drawings and
documentation for sufficient information to reconstruct a model of the
ventilation systems which existed in early fifties.

Phase ¥ Ventilation

The initial design for this plant was done by the Vitro Corporation, and
provided for 554,400 cfm of exhaust. This volume of air in the space occupied
by the Elex Plant resulted in an air change rate of 13 changes per hour.

Building exhaust is thought to have been by three modes as follows:

) X'?f{‘i- 1. Nine (9) Roof Ventilators --- 194,400 cfm v _
Jg/d 2. Two (2) Exhaust Stacks - 120,000 cfm S35, 4oo
(p_.@ ﬂ/A‘ 3. Six (6) Propeller Fans — mounted in the walls — 240,000 cfm v

The location of these exhaust points is illustrated in Section B - B of Figure 1.
They were also shown on Vitro drawing 50-K2-10. This drawing has been
superseded by subsequent design changes and is now identified as Catalytic
drawing B-32147. Master/PTans of this building, completed in 1985, show
these fans as still existing at that time.

Except for the two fans that exhausted to stacks, the sizes, air volume
capacity, and outlet are summarized in Table 1. The two unidentified fans
are believed to have been@centrifugalfanslocatedomthe 15t floor-fan room;
;on-the-North-sideof the building. These-fans-exhausted-to-stackswhich
@xtendedup:@g;gg@j_dgyv&ll;tggn*elevati_cm:aboxte:theiroof?




Figure 1
Plan and Sectional View of Elex Production Plant --- Building 92?\4-4

Col.
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le 349' 4"
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—T— Col. J
L

Location of Elex Production Plant

Col.F
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Partial Plan of 2nd Floor
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Exhaust Fans Provided for Elex Production Plant — Phase 1

Table 1

Air Fan Outlet | Outlet
Volume| size | Area- |Velocity
Cfm | Inches ft2 Fpm
10 Roof Ventilator| 20000 36 7.07V| 2829
11 Roof Ventilator | 20000 36 7.07 2829 |Reference:
12 Roof Ventilator [ 24800 36 7.07 3508 |Calalytic drawing B-32147.
13 Roof Ventilator | 20000 36 7.07 2829 [Issue date 11/6/53. Includes
14 Roof Ventilator | 24800 36 7.07 3508 |as built work under contract 40011.
15 Roof Ventilator | 20000 36 7.07 2829 |Supersedes Vitro Dwg. 50-K2-10.
16 Roof Ventilator| 24800 36 7.07 3508
17 Roof Ventilator | 20000 36 7.07 2829
18 Roof Ventilator | 20000 36 7.07 2829
Exh. to Stack 60000 | 72x 72| 36.00 1667 |Believed to be systems cited W.
Exh. to Stack | 60000 | 72x 72| 36.00 1667 |Brumann report to W. K. Whitson,
K-10905-1 |Prop Fan - wall| 40000 60 19.64 | 2037 |10/28/53.
K-10905-2 |Prop Fan - wall| 40000 60 19.64 | 2037
K-10905-3 |Prop Fan - wall| 40000 60 19.64 | 2037 |~ | .
K-10905-4 |Prop Fan - wall| 40000 | 60 | 19.64 | 2037 ([SeeVitrodwg. 86-K2:5 | {
K-10905-5 |Prop Fan - wall| 40000 | 60 | 19.64 | 2037 JCFC1958-Jasny /
K-10905-6 [Prop Fan - wall| 40000 60 19.64 2037
554400
A total Exhaust of 554400 cfm correlates
well with 538;600predicted from Brumann
6/2/96 report. WS
E. E. Choat

The magnitude of exhaust ventilation provided in the initial design may also
be extracted from W. Brumann’s report to W. K. Whitson!. In this report, air
sampling was done for 2 exhaust systems having a capacity of 60000 cfm. At
the concentrations reported for the North Plant, this volume of air would
result in 0.86 pounds of mercury per day being delivered to the engironment.
But, the report stated that 3.8 pounds was lost. Therefore, 60000 must have
been only a part of the total air exhausted. The total air volume required to
deliver 3.8 pounds to atmosphere at the concentrations given, is 264,167 cfm.
This calculation along with air flows and concentrations from the Brumann
report is shown in Table 2.

ot
1 W. Brumann, Industrial Hygiene Section, to W. K. Whitson, 10/28/53.
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BEstimated Elex Exhaust from Brumann Repor@

[/28)5% Crbousl” — — JatY, 187
Exhaust Concentration livhaglg3 | &.blbs/a) b
Sample Cfm |mP/day mg/m®|mg/day  |grams/day|lbsiday | ) ,%(\ O
1. 7500 | 305856 | 0.14 | 42819.84 | 42.81984 | 0.09 \Uﬁg S\x?
2 7500 | 305856 | 0.14 | 42819.84 | 42.81984 | 0.09 P ‘(‘Q
3 7500 | 305856 | 0.12 | 36702.72 | 36.70272 | 0.08 Q\,JJL 9@
4 7500 | 305856 | 0.15 | 45878.4 | 45.8784 | 0.10 ,%(‘ 9\9’
5 7500 | 305856 | 0.22 | 67288.32 | 67.28832 | 0.15 v o,r‘p
6 7500 | 305856 | 0.2 | 61171.2 | 61.1712 | 0.13 M)W‘M
7 7500 | 305856 | 0.15 | 45878.4 | 45.8784 | 0.10 ) ny of’D
8 7500 | 305856 | 0.16 | 48936.96 | 48.93696  0.11 U 9?/' ')
Gt 60000] 2446848 391495.7 | 391.4957 [ 0.86 \Qf’bﬁ
Average Concentration Reported = .16
Total Reported Solvent Loss from the(North’Plant =-3:87Ibs} For this total loss, air flow
must be 3.8/.86309 higher. Then, Cfm = 60000*3.8/0.86309 Cfm= 264167 |V/
&P ‘ ' N
}\)ﬁm@% (Z WePlant Total { 265000 10806912 0.16 | 1729106 | 1729.106 3.81 |agrees with report
xm Serple 1agisd
K’b o 9 7500 | 305856 | 0.22 | 67288.32 | 67.28832 | 0.15
b9 qf’ 10 7500 | 305856 | 0.22 |67288.32 | 67.28832 | 0.15
,,,_\/\’ 11 7500 | 305856 | 0.21 |64229.76 | 64.22976 | 0.14
o QDO 12 7500 | 305856 | 0.21 | 64229.76 | 64.22976 | 0.14
’6306‘ 13 7500 | 305856 | 0.19 | 58112.64 | 58.11264 | 0.13
14 7500 | 305856 | 0.17 | 51995.52 [ 51.99552 | 0.11
15 7500 | 305856 | 0.16 | 48936.96 | 48.93696 | 0.11
16 7500 | 305856 | 0.18 | 55054.08 | 55.05408 | 0.12
Tstd | 60000 1.05
Average Concentration Reported = .0.20
Total Reported Solvent Loss from the{Soutf Plant =4:8"Ibs; For this total loss, air flow
must be 4.8/1.05 higher. Then, Cfm = 6000074.8/1.05. Cim= 274286 |V°
R L % ¥ 1o? {452.5
) &, Plant Total [265000) 10806912} 0.2 | 2161382 | 2161 4.76 |agrees with report
o e
Total Building Exhaust is estimated to be = 274,286 + 264167 = 538453/
I || | o—
5/8/96 — Today | talked with Bill Whitson.-He-s-82-rew-and-netawell. He thinks that the
wall fans proposed in 1954 were installed.
5/14/96 - Talked to Glenn Il(itchings - drz!ftsman oln B-4 master LIans:He—is-nawwe#ekzg—at—Dewa%ewn—Hefdwaw

Rothor HhdHe wlll foro proposed o LASH ol o el

In the same manner, total air flow from the South Plant was calculated as
being 274,286 cfm. The sum of North plant exhaust and South plant exhaust




is equal to 538,453 cfm which is only 3% less than values shown on the
drawings. v4

Phase II Ventilation

Additional ventilation of the Elex Plant is believed to have been installed in
the later months of 1954. In a letter -- to Mr. R. C. Armstrong, USAEC from
J. P. Murray, Y-12 Plant Superintendent — of 7/15/54, it was noted that
contamination levels were too high. This letter also recommended 50Q000 cfm
of additional ventilation. This was to be accomplished with additiona
propeller fans installed in walls around the cascade.

I believe that this proposal was implemented for the following reasons:
(VK Wetgen, and. Glenn Kitehings)
1. I have talked to two people,who were employees in the 9204-4 building
during the time of Elex, and they both think that this plan was
implemented.

2. Also, Martin Maritta drawipgs H2E002078MP & H2E002079MP —
show 16 fans installed in thg walls along columns F & J. These
drawings are from the “Mastex Plan” series, dated 5/8/85. Six of these
fans are the same as those shown in the original design by Vitro. The
other 10 are believed to be those referenced in the Armstrong letter.
These ten fans of a moderate size could~have easily provided the
500000 cfm cited. I believe this air volume to be near that installed, as
it was noted that the fans were “on hand” in Y-12.

With an additional exhaust of 500000 cfm, the air change rate during the
summer operation of the Elex Production Plant would have been 36 changes
" per hour. ’ v
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Befa

I'm going to type this out and ask if you concur, or can think of a
better resolution to a dilema I have. I need to give Samer an answer
asap. THX!

Beta—-4 Building

1. The Elex process produced mercury-contaminated hydrogen gas from
the decomposition of the amalgam. The Hg Task Force cited a study of
the building exhaust in Oct 1953 that estimated 8.46 lb Hg released
per day. I have reviewed the handwritten calculations of this study
and concur with the 8.461lb. The process operated for 32 months (from
August 1953 to March 1956) and assuming 7d/wk 24 h/d, this is 8300
lbs. (Hg Task Force). We initially spread this out over 3 yr @ 2767
1b per yr.

2. The Colex process water—scrubbed their hydrogen gas to remove the
Hg (conc after scrub=0.02 mg/m3 >>> 10 1lb of Hg released for all 8 yrs
of Colex- this is nothing). Also note that I have read that Colex
produced a lot less hydrogen gas from their process (decomposition
reduced efficiency of the process and was undesirable). I have no
data on the volume of gas or Hg content of the gas from the Elex
process.

3. Ernie says that the building ventilation for the 6 summer months
was doubled starting in 1955. I have a combination of weekly and
monthly and quarterly average Hg building air concentrations for
1954-56. I don't think this Hg contaminated hydrogen was floating
around the building floor areas (for safety reasons), but I know it
was vented in the building exhaust and therefore would be included in
the 8.46 lbs. To test that theory, I calculated the lbs using the air
concs and Ernie's ventilation rates (for 1954-56) and it is much lower
than the 8.46 1b/d. The mean + 1SD of the quarterly avgs for 1954-56
is 3.3 +/- 2.1 lbs/d.

4. I thought the other day that I would use both the exhaust and the
building air, but that is double counting all Hg emissions other than

the hydrogen vent gas. P;‘L

Aha-
If I apply the 8.401bs/d measured in Oct 1953 toﬁl954'5§[ I'm ignoring
the 50% increase in ventilation for 1955 and 1956.

I don't want to just use the indoor air concs because they wouldn't
reflect the hydrogen gas.

lbs in stack lbs in indoor air lbs in H2 gas
1953 45 dy \ (380.7 NR (86) 381-86 avg45d= 295 (45d)
1953 4thQ an’ 761.4 122.1 761-122= 639
1954 1Q 761.4 81.4 761-81= 680
1954 2Q 56 761.4 203.5 761-204= 557
1954 3Q 304 “| 761.4 142.4 761-142= 619
1954 49Q 761.4 = 761-8T= 680
1955 1Q 61.4 0% R @93) (648  761-173 avg90d= 588
1955 20 S 1 1142.1 [511.8] 1142-512= [630]
1955 3Q S ol 1 1142.1 [597.1] 1142-597= [545]
1955 4Q 61.4 269.2 761-269= 492
1956 1Q ;@Tﬂ7 314.1 761-314= 447
1956 20 S stripping bldg)f426.5) [426.5] 0
1956 3Q S stripping bldg{(511.8) [511.8] 0
1957 NR -O- 0
1958 B4 extract(1459) —>1459 ?

1959 B4 extract(916) —» 916

(V]

TV



Totals 12069 5895 6172

NOTES:
1. S= summer ventilation= 50% increase

2. The lbs Hg released per quarter based on indoor air for the
pre-1955 and post—1955 winter ventilation conditions is 173+/- 92
(Mean +1SD). The post-1955 summer is 512+/- 70. (If I don't separate
summer and winter after 1955 change, it's 300+/- 200, so that makes
sense.)

3. The lbs Hg in the H2 gas is 588+/- 74. (looks fairly constant)
l

4. I plugged in avgs for indoor air for Z missing 0.
5. I assumed no hydrogen gas during stripping.
6. I adjusted the 1953 3rdQ to 45 d (started on 8-18-53).

There is another operation for which Hg air concs are available in
Beta 4 building in 1957 and 1958 called Beta 4 extract. These are in
Solvent Air Monthly reports from the top IH guy Leo LaFrance. I
haven't found anyone alive who knows what this was. I included these
even though the Hg Task Force report says nothing about this operation
qfi———(total of 12069 = 17% of all Hg emissions from all bldgs for all yrs).

r’E;nfession: This reminds me of something about building air
concentration data. For a lot (or all) of the data, avgs were
reported for certain process areas of a building (purpose was to id
problem areas). I sometimes have seen no. of samples data that show
more samples were taken in some areas than in others. I did not (due
to available time and $, or to lack of data) average individual daily
values to get a true monthly avg. I used avgs of area avgs that were
not equally weighted. Unavoidable. If more data were taken in
problem areas this would bias the avg air conc high. Ernie said that
there were spot ventilation add-ons in problem areas that were not
shown on drawings, so I thought maybe this would bias the ventilation
rates a little low and tip the scale back.
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July 27, 1996

Ventilation Systems of Building 9204-4
as Existed in 1953
by
E. E. Choat

Building Data
Figure 1 is a partial plan of the 2~ floor and a sectional view of building

9204-4 that is believed to be the building space occupied by the Elex
Production Plant during the early 1950’s. Elex vccupied essentially all of the
gpace between column lines 1 - 43, and F - J. It represents an area of 34,226
ft2 and u building volume of 1,745,660 ft°.

Subsequent to the shutdown of the Elex Production Plant, the building was
stripped of all process equipment so that new and different processes could be
installed. Ventilation systems were then modified as necessary to
accommodate the requirements of the new process. During these
madifications, drawings of the building ventilation systems were changed
according to the new design, and conseyuently, no longer reflected conditions
that existed in 1952 - 55.

For this study, it has been necessary to search through existing drawings and
documentation for sufficient information to reconstruct a model of the
ventilation systems which existed i Vearly ,ﬁg—is%s/.'

%" +

Phase I Ventilation

The initial design for this plant was done by the Vitro Corporation, and
provided for 554,400 cfm of exhaust. This volume of air in the space occupied
by the Elex Plant resulted in an air change rate of 19 changes per hour.

Building exhaust is thought to have been by three modes as follows:
1. Nine (9) Roof Ventilators --- 194,400 cfm
2. Two (2) Exhaust Stacks --- 120,000 cfm
3. Six (6) Propeller Fans ~ mounted in the walls - 240,000 cfm

The location of these exhaust points is illustrated in Section B - B of Figure 1.
They were also shown on Vitro drawing 50-K2-10. This drawing has been
superseded by subsequent design changes and is now identified as Catalytic
drawing B-32147. Master Plans of this building, completed in 1985, show
these fans as still existing at that time.

Except for the two funs that exhausted to stacks, the sizes, air volume
capacity, and outlet are summarized in Table 1. The two umdentified fans
are believed to have been 2 contrifugal fans located on the 1% floor fan room
on the North side of the building. These fans exhausted to stacks which

extended up the outside wall to an elevation above the roof. & Boove 7 & Wj
N0 A

eodralnded 1o the 13%
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2
Figure 1
Plan and Sectional View of Elex Production Plant --- Building 92{-4
Col.
Col. B 43 .

1 349" 4" ﬁ' 3‘\-"/@ M?;k ? ]ﬁ

} Coal. J
! Lioca .
o cation of Elex Production Plant
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Partial Plan of 2nd Floor
Building 9204-4 ~ grade 1010
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G 2
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Table 1
Exhaust Fans Provided for Elex Production Plant — Phase 1

Air Fan | Outlet | Outlet
Volumec| size | Area- |Velocity
Cfm | Inches ft Fpm

10 Roof Ventilator| 20000 36 7.07 2829

11 Roof Ventilator} 20000 36 1.07 2829 |Reference:

12 Roof Ventilator| 24800 36 7.07 3508 [Cslalyticdrawing B-32147.

13 Roof Ventilator| 20000 36 707 | 2829 |[lssuadato 11/6/63. Includes

14 Raof Ventilator| 24800 36 7.07 3508 [as built wark under contract 40011.

16 Roof Ventilator| 20000 36 7.07 2829 |Supersedes Vitro Dwg. 60-K2-10.

16 Roof Ventilator | 24800 36 7.07 3508

17 Roof Ventilator| 20000 36 7.07 2829

18 Roof Ventilator | 20000 36 7.07 2829

Exh. to Stack 60000 | 72x 72} 36.00 1667 |Belicved tobo systems cited w.
Exh. to Stack 60000 | 72x 72| 36.00 1G67 |Brumann report to W. K. Whitson,
K-10905-1 |Prop Fan - wall| 40000 60 19.64 | 2037 |10/28/83.
K-10905-2 |Prop Fan - wall{ 40000 GO 19.61 2037
K-10905-3|Prop Fan - wall} 40000 60 19.64 | 2037
K-10905-4 [Prop Fan - wall 40000 60 19.64 9037 |See Vitro dwx. 86-K2-6
K-10905-5 |Prop Fan - wall| 40000 60 19.64 | 2037 [CFC1953-Jasy
K-10906.6 {Prop Fan - wall{ 44000 60 19.64 2037
554400
A total Exhaust of 554400 cfim correlates
well with 538,000 predicted from Brumann
6/2/96 report.

E. E. Choat

The magnitude of exhaust ventilation provided in the initial design may also
be extracted from W. Brumann’s report to W. K. Whitson!. In this report, air
sampling was done for 2 exhaust systems having a capacity of 60‘;]00 cfm. At
the concentrations reported for the North Plant, this volume of air would
result in 0.86 pounds of mercury per day being delivered to the environment.
But, the report stated that 3.8 pounds was lost. Therefore, 60000 must have
been only a part of the total air exhausted. The total air volume required to
deliver 3.8 pounds to atmosphere at the concentrations given, is 264,167 cfm.
This calculation along with air flows and concentrations from the Brumann
report ie shown in Table 2.

1 W. Brumann, Induntrinl Hygiene Section. to W. K. Whitson, 10/28/53.

P.@4
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Table 2
Estimated Elex Exhaust from Brumann Report !
Exhaust -{ Concentration
Sample Cim |mYday |mg/m’|mg/day |grams/day|lbs/day

7500 | 305856 | 0.14 |42819.84 | 42.81984 | 0.09
7600 | 205856 | 0.14 | 42819.84 | 42.81984 | 0.09
7500 | 305856 | 012 | 36702.72 | 36.70272| 0.8
7500 | 305856 | 0.15 | 45878.4 | 45.8784 | 0.10
7500 305856 | 0.22 | 67288.32 | 67.28832 0.15
7500 | 305856 | 0.2 | 611712 | 611712 | 0.13
7500 3056856 | 0.15 | 458784 45,8784 0.10
7500 | 305856 | 0.16 | 48936.96 | 48.93696 | 0.11
60000| 2446848 391495.7 | 3914957 | 0.86

@~ B onf ] WING -

Average Concentration Reported = .16
Total Reported Solvent Loss from the North Plant = 3.8 Ibs. For this total foss, air flow

must be 3.6/.86300 higher. Then, Cfm = 60000°3.8/0.86309 Cfm = 264167
Y\‘&:} Plant Total | 265000 | 10806912 | 0.16 | 1720106 | 1729.106 | 3.81_|agrees with report

9 7500 | 305856 | 0.22 | 672688.32 | 67.28832 | 0.15
10 7500 306856 | 0.22 167288.32|67.28832] 0.15
1 7500 | 305656 | 0.21 | 64229.76 | 64.22076| 0.14
12 7500 | 305856 | 0.21 | 64229.76 | 64.22976 | 0.14
13 7500 | 305856 | 0.19 | 58112.64 | 58.11264 | 0.13
14 7500 | 305856 | 0.17 | 5199552 | 51.99552 | 0.11
15 7500 | 305856 | 0.16 | 48936.06 | 48.93696 | 0.11
16 7500 | 305856 | 0.18 | 55054.08 | 55.065408 | 0.12

60000 7.05

Average Concentration Reported = .0.20
Total Reported Solvent Loss from the South Plant= 4.8 ibs. For this tatal loss, air flow
must be 4.8/1.05 higher. Than, Cfm = 600004.8/1 05. Cim= 274286

%o\x(} Plant Total | 265000 [10806912{ 0.2 | 2161382 | 2161 4.76 |agrees with report

Total Building Exhaust is estimated to be = 274,286 + 264167 = 538453

| | |

518796 — Today ! talked with Bill Whitson. Ha is 82 now and nat well, He thinks that the
wal 1ans proposed in 1954 were instalied.

| | ] | l

E/1410G - Tatked to Glenn Kitchings — draReman on B-4 master plans He ix now working at Downtown Hardware.

In the same manner, total air flow from the South Plant was calculated as
being 274,286 cfm. The sum of North plant exhaust and South plant exhaust

1

P.81

TOTAL P.B1
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is equal to 538,453 cfm which is only 3% less than values shown on the
drawings.

Phase II Ventilation ’

Additional ventilation of the Elex Plant is believed to have been installed in
the later months of 1954. In a letter -- to Mr. R. C. Armstrong, USAEC from
J. P. Murray, Y-12 Plant Superintendent — of 7/15/54, it was noted that
contamination levels were too high. This letter also recommended 500000 cfm
of additional ventilation. This was to be accomplished with additional
propeller fans installed in walls around the cascade.

I believe that this proposal was implemented for the following reasons:

1. I have talked to two pcople who were employees in the 92204-4 building
during the time of Elex, and they both think that this plan was
implemented.

2. Also, Martin Maritta drawings H2E002078MP & HZE002079MP —
show 16 fans installed in the walls along columns F & J. These
drawings are from the “Master Plan” serics, datcd 5/8/85. Six of these
fans are the same as those shown in the original design by Vitro. The
other 10 are believed to be those referenced in the Armstrong letter.
These ten fans of a moderate size could have easily provided the
500000 cfm cited. T helieve this air volume to be near that installed, as
it was noted that the fans were “on hand” in Y-12.

With an additional exhaust of 500000 cfm, the air change rate during the
summer operation of the Elex Production Plant would have been 36 changes

per hour. . %7
%’8 we
$3RUSS
o]} -
(2;/;%; f 3L oo/
b,
h)
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July 28, 1996

Ventilation Systems of Building 9201-2
as Existed in 1955
by
E. E. Choat

Building Data
Building 9201;/% was %‘é%«%“ the early 40’s to house a portion of the

electromagneti TR ST 493s shut down about 1947 but was not stripped of
it’s contentspAt the time of the Colex Pilot Plant - which occupied only a
small portion of the building - a major portion of the previous process was
still in place.

Figure 1 is a key plan of _6ujlding 9201-2 and a sectional elevation of that
building. It is provided here to show the location of the Colex Pilot Plant that
existed there in thefearly 50’s)As shown here, two (2) Absorber Trays were

_located along column line “d” between column lines “15” & “20”. Floor area

occupied by this equipment was approximately 20 x 90 feet or 1800 ft2. These
two trays are shown on drawing E-HV-20238. A third tray was reported in an
Industrial Hygiene Report of 12/19/54. I assume it was in the same vicinity
and occupied about 1200 ft2.

Other components of the/ﬁant - consisting of columns, pumps, etc. - were
installed along the east end of the building, between column lines “d” & “k”.
It occupied a floor area of approximately 4000 ft2 on three floors.

The total building volume that was occupied by the Colex Pilot Plant is
estimated to be 525,000 ft3.

Supporting services, - such as Maintenance, Development Offices,
Engineering Offices, & DC power supply were located in adjacent areas. A
major portion of the building was unoccupied but did house_th® remnants of
the formey, process. .

Subsequent to thé shutdown of the Colex Pilot Plant, the building was
stripped of the Colex process equipment so that new and different processes
could be installed. Ventilation systems were then modified as necessary to
accommodate the requirements of the new process. During these
modifications, drawings of the building ventilation systems were changed
according to the new design, and consequently, no longer reflect conditions
that existed in 1952 - 55.

For this study, it has been necessary to search through existing drawings and
documentation for sufficient information to reconstruct a model of the
ventilation systems which existed in early fifties. Also factored into this study

s~ S’ Br il s e e Tl by o I L s~ 2 TS AN A Sy YR LRV g SO PRSI



ol
is the persemal opinion of one of the design engineers (E. E. Choat) who was a
part of the engineering team for the Colex Pilot Plant project.

Figure 1
Site of Colex Pilot Plant N
A <—
1 6 15 18 21 |23
A g
n
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Process Ventilation

Process ventilation for this plant consisted of an exhaust system from each of
the Absorber Trays. The details of one of these are shown on E-HV-20238,
“Absorber Tray Ventilation”, 1955. An air volume of 1500-cfm was exhausted
by this system to 6 feet above the roof south of column line “d”. The elevation
of this roof is 967 feet above sea level.

A portion of the exhaust system for the second tray is also shown on E-HV-
20238. However, it does not show the volume of air exhausted nor the point of
exit. Since it does have slightly larger ducts, the exhaust volume is estimated
to be 2000-cfm. It too, was probably exhausted above the roof at an elevation
of 967.

The third tray is assumed to have been a slight variation of the trays 1 & 2,
and to have a comparable exhaust system - i.e. 2000 ¢fm exhausted to the low
roof south of column line “d”.

General Ventilation

General ventilation for the Colex Pilot Plant was almost non-existent. It
consisted of systems that were installed for the previous process and that
were still operable. These systems were not equipped with heating coils as

g, supply was introduced toward the center of the building as needed by

he previous process was a terrific heat generator --- no heating was required.
0
(T

the previous process. It was not very effective in ventilating the area occupied
by the Colex Pilot Plant. Supply air could have been as much as 64000 cfm in
summer. It was probably half of this in winter.

aThe S

e SRS

General exhaust for the building was via roof ventilators located on the high
roof (elevation 1004). An unknown number of these fans were operable and
running during the Colex Pilot Plant operation. It is estimated that 2 fans
were operated in summer and that only one was used in winter. Then,
building general exhaust would be 32000 cfm in winter and 64000 cfm in

summer.

Based upon the foregoing assumptions, air change rates for this plant is
estimated to be 8 changes per hour for summer and 4 changes per hour for
winter operation.

e
Also based upon the ,forggog\‘iﬁ‘g assumptions, Mercury introduced into the
atmosphere from the Colex Pilot Plant is estimated to be 19 pounds per day
. . . l.%ﬂl .
during the summer and %{6/ pounds per day during the wirifer. Calculations
for these values are showi'tn Tablel and 2 that follow.
N

D)

aS¥
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Table 1
Calculated Mercu%y Loss to Atmosphere for Summer Operation
o\ o T P
o Exhaust | 53¢\ X Concentration | 443.5
250, S| _Cim_|mildapg,| mom” [palday q[aramsidayq [bsiday
250> qMp| Tray Exhaust | 4500 | AB35H47] 0.18 [3302245 | 3363245 007 09 ‘
x \ 66"0 lmq' General Ventilation| 64000 | 2609971 0.194 |506334.4| 506.3344 1.12
Total 68500 | 2793485 539366.0 | 539.3669 | _1491]| XY add 108% e
\
¢ aS(WD 2 éﬂl%ﬁs.
Table 2
Calculated Mercury Loss to Atmosphere for Winter Operation
0P [-1a 54 N
_ |Exhaust Concentration”
4889| Cfm | mi/day, mg/m® | mglday,| gramgs/day | Ibs/day
Tray Exhaust | _4500 T8iB14Z|  0.18 3369225 Aiosﬁﬁ 06709
General Ventilation | 32000 | 1304986 | 0.194 |253167.2| 253.1672 0.56 _
Total 36500 | 1488499 2861907 | 2861997 | 06308 ¥ acd =S85 “’%,m
fr2 >- gt
References:
1. “Absorber Tray Ventilation”, a Union Carbide drawing number E-HV-
20238, 1955.

2. Key Plans H&V Flow, a Union Carhide drawing number E-M-318 and
others in this series. A list is given ¢n this documen%, 1970.
3. Weekly Solvent Work Sheets, 1954.
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August 1, 1996

Ventilation Systems of Building 81 - 10
as Existed in 1955
by
E. E. Choat

Building Data
A Building 81 - 10, Solvent (Mercury) Salvage Facility, consisted of: a Gas

Fired Furnace, Drum Unloading Devices, Conveyor, Crus]élgr, & Cutter.
These were mounted on a platform which rray hawve kesn covered with a roof.
AAn equipment plan of this facility is shown on drawings F4A-18002, F4A-

18003 and F4A-18004. " G cllotted. v o

The/F(urnace was approximately 5 feet in dia kter andé;lﬁ feet tall. It was ( >
mounted vertically beneath a platform and W/IZS heated via gas “fired burners. /(Z”‘IO
Various materials - such as,waste insulation}- which were contaminated with

ercury were introduced into the top, heateg to a high temperature to
vaporize the mercury and thus separate it from the solid materials. Solids w&/ noath

were then removed from the botto
The furnace was equipped with a cooling coil to cool hot flue gases to
condense and separate the mercury from the gasQﬁA > .

The manufacturer’s drawings of this furnace, along with information on the
burners exist in the Y-12 plant files. These materials are “copyrighted” and
arejavailable on a read-only basis.

I have not found any information regarding any ventilation that was
provided for this facility. It seems possible that the only ventilation that
existed was that provided by the wind blowing through the shed.
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August 6, 1996

Y-12 Steam Plants
Buildings 9401-1, 9401-2, & 9401-3 , ‘Q ‘ EEC
by ‘ 7/
E. E. Choat 1200 0€§W\ ,

Building Data
Building 9401-1 & 9401-2 were relatively small, coal fired boiler plants,

constructed in the 1940° to provide steam for processes and for heating
buildings ¥ Y-12. As recalled, they consisted of two boilers each which were
equipped with traveling grate stokers. They were superseded by the
construction of .ﬁuilding 9401-3 in the mid 50's and were shut down.
Subsequently, both buildings were converted to other uses.

Each of these buildings had a smoke stack, which has been removed 9‘ Sww

subsequex;g shut-down of the plants. Drawings have aet been located that
show size eights of thefé. From my personal recollection of thes

e 1 ;in
would estimate that the heighf of these was about 100 feet. {bst zf’?\b Igo)- |
G503 e beom bocsted bk they do mﬁ@n’fm@w% t
Building 9401-3 consists of 4 boilers having a full-load capacity of 250,000
pounds of steam per hour each — or a total of 1,000,000 pounds per hour.
Initially, it was a pulverized cogl fir éi plant, but was converted to use
natural gas shortly after start 3’%’) e operating choice of fuel was made on
the relative prices and the availability of gas. As I recall, the plant burned
gas during summer months and coal in winter. Most likely, this practice

varied from year to year.

This plant has two stacks that transport products of combustion to a an
emission point that is 190 feet above grade. The west stack is 12.5 feet in
dinmeoter. The east stack is 15 feet in diameter. The top elevation of both 1s
1161 feet above sea level.

Effluents

Mercury emissions from these plants would vary widely depending upon fuel
being used, the quantity of fuel, and mercury content of the fuel. T believe
that plant operating records probably exist which would contain dated fuel
usage and steam output. However, I do not recall having ever seen either a
coal for natural gas analysis thes testes-for mercury.

’M" e ol 5\ VTS -
VoL Ms‘,:é:;é;& a4 \&to’h’“;-VQ’ @Qi& MMW\j— —H,,@,(})Q',MC&,@
T e e % Gomoce 3 Wiy 1516 5 W3S, At

TOTAL P.B2
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July 28, 1996

Ventilation Systems of Building 9201-2
as Existed in 1955
by
E. E. Choat

Building Data
Building 9201-2/was buiit in the early 4U's to house a portion of the
electromagneticprocess. It was shut down about 1947 but was not stripped of
it's contents. At the time of the Colex Pilot Plant - which occupied only a
small portion of the building - a major portion of the previous process was
still in place.

Figure 1 is a key plan of building 9201-2 and a soctional elevation of that
building. It is provided here to show the location of the Colex Pilot Plant that
existed there in the carly 50's. As shown here. two (2) Absorber Trays were
Jocated along column line “d” between column lines “15” & “20". Floor area
occupied by this equipment was approximately 20 x 90 feet or 1800 ft2. These
two trays are shown on drawing E-HV-20238. A third tray was reported in an
Industrial Hygicne Report of 12/19/54. 1 assume it was in the same vicinity
and occupied about 1200 ft2.

Other components of the Plant - consisting of columns, pumps, etc. - were
installed along the east end of the building, between column lines “d” & “k".
It occupied a floor area of approximately 4000 ftZ on three floors.

"The total building volume that was occupied by the Colex Pilot Plant is
estimated to be 525,000 ft*.

Supporting services, - such as Maintenance, Development Offices,
Engineering Offices, & DC power supply were located in adjacent areas. A
major portion of the building was unoccupied but did house the remnants of
the formor process.

Subsequent to the shutdown of the Colex Pilat Plant. the bhuilding was
stripped of the Colex process cquipment so that new and different processes
could be installed. Ventilation systems were then modified as necessary to
accommodate the requirements of the new process. During these
modifications, drawings of the building ventilation systems were changed
according to the new design, and consequently, no longer reflect conditions
that existed in 1952 - 55.

For this study, it has been necessary to search through existing drawings and
documentation for sufficient information to reconstruct a model of the
ventilation systems which existed in early fiftics. Also factored into this study
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is the persenaiOpinion of one of the design engineers (K. K. Choat) who was a
part of the engineering team for the Colex Pilot Plant project.

Figure 1
Site of Colex Pilot Plant N
A
1 6 15 18 21 |23
"—1:-—- A ———— @ % L]
n
k
> Cascades,
= & Pumps |8
Trays
QNN NRSSMS| g
a
}= 450 >
2nd Floor Plan -~ 8201-2
A ¢—
grade = 949
a K q
Roofgmde 1004 l
Colex Pilot Plant
Rool grece 977.5°
grade 967
3rd FI, grece 983
N 2nd Fl. grade 549
131 Figrade 829

Elevation A - A
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Process Ventilation

Process ventilation for this plant consisted of an exhaust system from each of
the Absorber Trays. The details of one of these are shown on E-HV-20238,
“Absorber Tray Ventilation”, 1955, An air volume of 1500 cfin was exhausted
by this system to 6 feet above the roof svuth of column line “d”. The elevation
of this roof is 967 fect above sea level.

i} cg}b A portion of the exhaust system for the second tray is also shown on E-HV-

20238. However, it does not show the volume of air exhausted nor the point of

\M‘ exit. Since it does have slightly larger ducts, the exhaust volume is estimated

u{é” to be 2000 cfm. It too, was probably exhausted above the roof at an elevation

W of 967.

The third tray is assumed to have been a slight variation of the trays 1 & 2,
and to have a comparable exhaust system - i.0. 2000 cfm exhausted to the low

‘&7 p\")\f’g roof south of column line “d”.

()
M General Ventilation
;ﬁg p'»;y General ventilation for the Colex Pilot Plant was almost non-existent. It

consis'ted ()f sys‘tems 't};ai were ins‘tanecl POI’ i:lle previous process an& tLat

}&’R/ were still operable. These systems were not equipped with heating coils as
Lo x\w the previo%:‘:  Process was a terrific heat generator --- no heating was required.

Too, supplywas introduced toward the center of the building as needed hy
the previous process. It was not very effective in ventilating the area occupied

gummer. It was probably half of this in winter.

\\w by the Colex Pilot Plant. Supply air could have been as much as 64000 cfm in

W General exhaust for the building was via reuf ventilators located on the high
_3_ roof {elevation 1004). An unknown number of these fans were operable and

running during the Colex Pilot Plant operation. It is estimated that 2 fans

~ : .
\| &6%‘\ were operated in summer and that only one was used in winter. Then,

. building genoral exhaust would be 32>000 cfm in winter and 64900 cfmin
summer,

estimated to be 8 changes per hour for summer and 4 changes per hour for

%\, M‘,‘R Based upon the foregoing assumptions, air change rates for this plant is
®

%\‘p" winter operation.

o

%‘;’?‘D

7

Also based upon the foregoing assumptions, Mercury introduced into the
(év atmosphere from the Colex Pilot Plant is estimated to be 1.19 pounds per day
“A~  during the summer and (.63 pounds per day during the winter. Calculations
for these values are shown in Table 1 and 2 that follow.

P.@3
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Table 1
Calculated Mercury Loss to Atmosphere for Summer Operation

Exhaust Congcentration |

Cfm |m¥/day mgim® |mg/day |grams/day [lbs/day

Tray Exhaust 4500 | 183514 0.18 |33032.45| 33.03245 0.07

General Ventilation| 64000 | 2609971 | 0.194 506334.4{ 506.3344 1.12

Total | 68500 | 2793485 539306.9| 590.3069 |  1.19

Table 2
Caleulated Mercury Loss to Atmosphere for Winter QOperation

Exhaust Councentration

Cim miday | mg/m® | mgiday | grams/day Ibs/day
Yray Exhaust 4500 183514 0.18 33032451 33.0324% 0.07
General Ventilation | 32000 | 1304886 | 0.194 253167.2

253.1672 | 0.56
Total 36500 | 1488489 2861697 | 288.1997 0863
References:
1. “Absorber Tray Ventilation”, a Union Carhide drawing number E-HV-
20238, 1955.

2. Key Plans H&V Flow. a Union Carbide drawing number E-M-318 and
others in this series. A list is given on this document., 1970.
3. Weekly Solvent Work Sheets, 1954.
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FacsiMILE COVER SHEET

To: Susan M. Flack

ChemRisk
2870 Kalmia Avenue, Suite 308
Boulder, CO 80301

Phone: 303 449 8471 Fux:303 939 8318

From: E.E. Choat (EEC)

Company: Environmental Engineering Consultants (EEC)
Phone: 615 483 6062 Fax:423 482 2605

Date-FH23196— P’ages including this cover paye -- 11
g-1-0 '

Responses to your questions of8/8/96 FAX.

\/ 1. A good average value for release velocities would be 2200 fpm.
2.1 can understand why you did not understand 2%. 1 didn’t do a very good job of writing that.

['have made a sccund attempt to describe exhaust points in the form of two additional tables in the
report. For these tables - table 3 & 4 — shown the location of all exhaust fans, air volumes
associated with these and percentages. You will note that these are somewhat different than other
tables having design values. It's because some of these fans sit on a roof that is adjacent to the space
that is being exhausted.

Also, I have written percentages on figure 2 that may be compared directly with
tables 3 & 471 helieve that this format will read a lot casier for you.

These changes make it necessary to revise the report. Accordingly, I am sending via
FAX along with this cover sheet.

3. For buildings 9201-4, 92015, and 9204-4 — Air flows given in this report should be
\J(o with plus or minus 3 % For 9201-2, values given are a reasonable guess: m%?

.~ 4. My best wild guess (wag) for the gas temperature leaving the furnace would be 200
degrees F.

E. E. Choat




Cc 0V E R
S H E E T
To: Emie Choat Postit” FaxNote 7671 [Da Rl
_ S | ) e
Fax #: 423- ‘f&Q\ PANA 0S5 To g‘ah\ers‘u”i From S\Lf‘ﬁlU\,FiLk
Subject:  Questions on Ventilation Parame  [Co/Dept. - Me L/l ] c. mHES
Date: August 8, 1996 Phone # A1) " Phone # 2 13 uyq-gu(
Pages: 1, including this cover sheet. Pt MY — q5L-UL0 |7>*
COMMENTS:
Ernie-

From our meeting with the air dispersion modelers, we have the following questions:

reesse . release . .
1. We need ayelocity, or the size of the area of efi#ggiess (i.e., fan diameter) for Buildings
9201-5 and 9201-2 (Alpha 5 and Alpha 2) for the model . A guesstimate would be fine.

2. In your report for 9201-5 we cannot get 2% for 539,200 / 2,357,755. Please explain.

3. What would you estimate the error to be on the cfm flow rates (i.e., +/- x%)? We’re thinking
of an estimate based on professional judgement, not a quantitative error analysis.

4. What would you guess as a temperature for the air coming out of the mercury recovery
furnace in 81-10?

If you want to just type up something and fax it to my house I’ll be there this evening

(Thursday).

g

Thanks!

From the desk of...

Susan Flack
Sr. Associate
MHES- ChemRisk

2870 Kalmia Ave., Suite 308

Boulder, CO 80301-5915

303-449-8471
Fax: 303-939-8318
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Aua 19,1986 ©8:53AM FROM TO 1 383 939 8318

FacsiMiLE COVER SHEET
,'-/'\
To: Susan M. Flack
ChemRisk
2870 Kalmia Avenue, Suite 308
Boulder, CO 80301
Phone: 303 449 8471 Fax:303 939 8318
From: E.E. Choat (EEC)
Company: Environmental Engineering Consultants (EEC)
Phone: 615 483 6062 Fax:423 482 2605
Date: 8/19/96 Pages including this cover page -- 2
Mossage:
- This is to transmit revision to table 3, Building 9201-4 report.
r

Except for the correction of two errors, I have not changed ventilation rates. As shown,

the 1st agd 4th quarter rates are 52.7% of the “Summer” rate — which is as designed.
whrdon

Are you thinking that the note on page 111 of Wilcox report means that the building

was operated at % of the “winter” rate? That would be approximately % of the

“Summer” design rate.

I interrupted the note to mean that operation was in accordance with the design. If
WO you disagree, I will divided by two and recalculate.

E. E. Choat
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111

The following information represents revised estimates of air
losses by quarter in Building 9201-4.

Estimate
Hg buildin§ of Hg
Comment ¥r Qtr. avg. (mg/m°) exhausted (1b)
Operation begins 55 2 .10 858
3 .25 2,144
4 .25 2,144
New ventilation system complete* 56 1 .12 2,059
2 .05 858
3 .05 858
4 .04 686
57 1 .04 686
2 .03 515
3 .03 515
. 4 .02 343
58 1 .02 343
2 .03 515-
3 .04 686
4 .02 343
Exhaust rates cut in half during 1 .03 258
first and fourth quarters 2 .03 515
' 3 .03 515
4 .02 172
60 1 .02 172
2 .03 515
3 .03 515
4 .02 172
1961 1 .02 172
2 .02 343
3 .02 172
4 .02 343
1962 1 .02 172
2 .02 343
3 .02 343
Operation ends 4 .02 172
TOTAL 18,447

*It is estimated that the ventilation system work in
Building 9201-4 lagged a quarter behind that of Building 9201-5.

i
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Sheet1

Calculation for Hg Exhausted to IAtmc:s:ahena from Building 9201-5
. l e ]
. ' Wilcox
Year Exhaust Conc. Effiuent Report
Qtr. Cfm m'/day | ma/m® | mgiday |aramsiday| Ibsiday | 1bs/qlr | 1bs/qtr
1955 1 7308545 | 53363512 | 0.20 |10672702] 10A727 | 23.53 | 2118 | 1716
| 2 [ 1308545 | 53363512 | 0.15 |8004527] 80045 | 17.65 | 1588 | 1267
3 [ 1308545 | 53363512 | 0.31 |16542689] 16542.7 | 36.47 | 3282 | 2573
4 | 1308545 | 53363512 | 0.21 |11206338] 11206.3 | 24.71 | 2223 | 3603
) Annual] Totals { 9212 8179 |
1656| 1 [ 1684470 | 68691687 | 0.12 | 8242990] 82430 | 18.17 | 1636 | 1888
2 | 2357755 | 96151135 | 0.10 | 9615114] 96151 | 21.20 | 1908 | 1716 |
3_| 2357755 | 96151135 | 0.09 [8653602| 66536 | 19.08 | 1717 | 1544 |
2 | 1684470 | 68691587 | 0.06 |4121495] 41215 | 909 | 818 | 1029
- Annual] Totals | 6078 6177
{957|" 1 [ 1684410 | 66601587 | 004 | 2747663| 27477 | 6.06 | 545 | 686
2 | 23577556 | 08151135 | 0.04 | 3846045| 3846.0 | 8.48 763 | 686
3 | 2357755 [ 96151135 | 0.03 | 2884534| 28845 | 6.36 | 572 515
12 | 1684410 | 68691587 | 0.02 | 1373832 1373.8 | 3.03 | 273 | 343
Annual| Totals | 2153 2230
'i658| 1 | 1684410 | 68601587 | 002 |1373832| 13738 | 303 | 273 | 343
2 | 2357755 | 96151135 | 0.02 | 1923023 19230 | 424 | 382 343
3 | 2357755 | 96151135 | 0.02 [1923023] 19230 | 4.24 382 343
T4 1 1684410 [ 68691587 | 0.03 | 2060748| 2060.7 | 4.54 409 | 343
Annual| Totals | 1445 1372
1059| 1 |T7684470 | 68691587 | 0.04 | 2747663 27477 | 6.06 | 545 | 515
2 471561 | 19230227 | 0.05 |961511.4] 9615 2.12 191
3 471561 | 19230227 | 004 |769209.1] 769.2 1.70 | 153
4 336882 | 13738317 | 0.03 [412149.5) 412.1 0.91 82
_ Annual] Totals | 870 | -
4960 1 336882 | 13738317 | 003 [3434578| 3435 | 076 68
TP 27 Ta71se1 | 19230227 | 0.04 |769209.11 7692 | 170 | 153
3 471551 | 19230227 | 0.05 |[961511.4] 961.5 2.12 191
4 336882 | 13738317 | 0.03 [412149.5] 412.1 0.91 82
B Annual| Totals | 493 | -
[ 3
Total for altyears | 20855 | 19473
// v
R . S
Notes: 9.0'551_ -
1. Assumes "Winter" ventilation rates for 1st & 4th quarter.
2, Assumes "Summer" ventilation rates for 2nd & 3rd quarter.
3. Hg concentrations taken from “Wilcox" report, pg 110, with minor corrections by Susan Flack.
4. Wnen procass was shut down, ventilation was reguced to minimum as dictated by
concentration level. it is estimated that the standby ventilation was 20% of the design rate.
i ‘ l | I
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Sheet1

Calculation for Hg Exhausted to Atmosphere from Building 9201-5

Wilcox
Year Exhaust Conc. Effluent Report
Qfr. Cfm m®/day mg/m® | mg/day |grams/day| Ibsiday | 1bs/qtr | 1bs/qtr
1955 1 1308545 | 53363512 0.20 |10672702| 10672.7 | 23.53 2118 1716
2 1308545 | 53363512 0.15 | 8004527 | 8004.5 17.65 1588 1287
3 1308545 | 53363512 0.31 |[16542689| 16542.7 | 36.47 3282 2573
4 1308545 | 53363512 0.21 [11206338| 11206.3 | 24.71 2223 3603
Annual| Totals 9212 9179
1956 | 1 1684410 | 68691587 0.12 | 8242990 | 8243.0 18.17 1636 1888
2 2357755 | 96151135 0.10 | 9615114 9615.1 21.20 1908 1716
3 2357755 | 96151135 0.0 | 8653602 | 8653.6 19.08 1717 1544
4 1684410 | 68691587 0.06 | 4121495 4121.5 9.09 818 1029
Annual| Totals | 6078 6177
1957 1 1684410 | 68691587 0.04 | 2747663 2747.7 6.06 545 686
2 2357755 | 96151135 0.04 | 3846045| 3846.0 8.48 763 686
3 2357755 | 96151135 0.03 | 2884534 | 2884.5 6.36 572 515
4 1684410 | 68691587 0.02 | 1373832 1373.8 3.03 273 343
Annual| Totals | 2153 2230
1958 | 1 1684410 | 68691587 0.02 | 1373832 1373.8 3.03 273 343
2 2357755 | 96151135 0.02 | 1923023 1923.0 4,24 382 343
3 2357755 | 96151135 0.02 | 1923023 1923.0 4.24 382 343
4 1684410 | 68691587 0.03 | 2060748 2060.7 4.54 409 343
Annuall Totals 1445 1372
1959 1 1684410 | 68691587 0.04 | 2747663 | 2747.7 6.06 545 515
2 471551 19230227 0.05 |961511.4| 961.5 212 191
3 471551 19230227 0.04 |769209.1 769.2 1.70 153
4 336882 13738317 0.03 [412149.5| 4121 0.91 82
Annual| Totals 970 -
19601 1 336882 13738317 0.03 |343457.9| 3435 0.76 68
2 471551 19230227 0.04 |769209.1 769.2 1.70 153
3 471551 19230227 0.05 |961511.4| 9615 2.12 191
4 336882 13738317 0.03 |412149.5| 4121 0.91 82
Annual| Totals 493 -
Total forallyears | 20896 | 19473
Notes: i

1. Assumes "Winter" ventilation rates for 1st & 4th quarter.
2. Assumes "Summer" ventilation rates for 2nd & 3rd quarter.

3. Hg concentrations taken from "Wilcox" report, pg 110, with minor corrections by Susan Flack. H

4, When process was shut down, ventilation was reduced to minimum as dictated by

concentration level. It is estimated that the standby ventilation was 20% of the design rate.
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g&&% pp- 18T L v V{EX 2\ [doll ey
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/
Year [|A5 air conc (|hittle air [Little Ibs |daysin 1/4 JA5 Lbs A5 Yr Total |A4 airconc  |A4 Lbs A4 Yr Total
\
1954 020 \ o012 11.25 915 1716 0264] . pgh | 0 7463
0.15 0.12 11.25 915 1287 AN/ 013 1115}*
0.31 0.12 11.25 91.5 2659[* N\, [ 028]] 2230}*
0.21 0.12 25 91.5 3603 0247  4118*
1956 0.12 0.12 225 91.5 2059}* 6348 0.12 2059 4461
0.10 0.12 25 91.5 1716 0.05 858
0.09] | 012 225 91.5 1544 0.05 858
0.06] | 0.12 225 915 1029 0.04 686
1957 004 1012 25 91.5 686 2230 0.04 686 2059
0.04 10.12 25 91.5 686 0.03 515
0.03 0.12 25 91.5 515 0.03 515
0.02 0.12 25 915 343 0.02 343
1958 0.02 0.12 25 91.5 343 1544 0.02 343 1887
0.02 0.12 25 91.5 343 0.03 515
0.02 0.12 25 91.5 343 0.04 686
003 o012 225 91.5 515[* 0.02 343
1959 004 /012 225 91.5 686|* 2745 0.03 515 1887
005 [ 012 225 91.5 858|* 0.03 515
0.04] / 0.12 225 91.5 686]* 0.03 515
0.03] | 012 25 91.5 515[* 0.02] -~ 343
1960 003]/] o012 25 91.5 429* 2488 0.02 343 1716
004]/ 012 225 91.5 686|* 0.03 515
005]] 012 25 915 858]* 0.03 515
0.03 0.12 25 91.5 515* 0.02 343
1961 0.12 25 91.5 0 0.02 343 1373
\ / 0.12 225 91.5 0 0.02 343
N 0.12 25 915 0 0.02 343
/\ 0.12 25 915 0 0.02 343
1962 7/ M 0.12 25 915 0 0.02 343 1373
/ 0.12 25 91.5 0 0.02 343
] 0.12 225 915 0 0.02 343
/ 0.12 225 91.5 0 0.02 343
/ TOTAL
/ - 24619 24619 22217 22217
/ 19473 18447
1 2% A7%
/ <10 < 3O
/ 46837|SMF
/ 37920 Y/EX-21
/ -19% |error
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Year |A5 airconc |[Little air |Little Ibs |daysin1/4 {A5Lbs A5 Yr Total |Adairconc |AdLbs A4 Yr Total @
e YEX-2d
1955 0.20 0.12 11.25 91.5 1716 9264 ol 7463
0.15 0.12 11.25 91.5 12871 0.13 111512
.49 0.31 0.12 11.26 91.5 265914 0.26 22301%
1T 021 0.12 225 91.5 3603 0.24 4118]*
1956] .{i 0.12 0.12 225 91.5 2059{*> 6348 0.12 2059 4461
0.10 0.12 225 91.5 1716 0.05 858
0.09 0.12 25 91.5 1544 0.05 858
0.06 0.12 225 91.5 1029 0.04 686
1957 0.04 0.12 225 91.5 686 2230 0.04 686 2059
0.04 0.12 25 91.5 686 0.03 515
0.03 0.12 25 91.5 515 0.03 515
0.02 0.12 225 91.5 343 0.02 343
1958 0.02 0.12 25 91.5 343 1544 0.02 343 1887
0.02 0.12 225 91.5 343 0.03 515
_0.02 0.12 25 91.5 343~ 0.04 686
100,03 0.12 225 91.5 515 3 0.02 343
1959] op ¢nds550.04 0.12 225 91.5 686" lI | 2745 0.03 515 1887
Z o5 012 225 CIR E58] 1 0.03 515
! 0.04 0.12 225 91.5 686]* 0.03 515
.,;hl 0.03 0.12 25 91.5 515} 0.02 343
1960] 0.03/.0)5 0.12 25 91.5 42911 (11 ] 2488 20.02 343 1716
0.04 0.12 25 91.5 68611 |]" | -025.03} 515
0.05 0.12 25 91.5 858A\/ | 0.03 515
y/ 0.03 0.12 225 91.5 515089 | 0.02 343
1961 /012 2251 151 - 0.02 343 1373
0.12 22.5[ \ 915 0]\ 0.02 343
0.12 22.5 91.5 0]) 002
0.12 25 . 91.5] [ 4 _—10]]/ 0.02 343
1962 0.12 225] ¥ 91.5 0 0.02 343 1373
0.12 225 91.5] 0 0.02 343
0.12 225/ 91.5]] \O 0.02 343
\ 0.12 225) \91.5}/ 0.02 343] | — —+
~.] ~ . ( {TOTAL
TS 24619 24619 s 22217] 22217
N/EX-A 19473| v/ Y /E4~ 18447|v J
’ -26% v -20% e
\
46837 |conc changes
37920} Y/EX-21
-24% |emror Axfisonsed)
Notes PN T el b I~
" = air conc{revised\{from Y/EX-21/del rev) / 283541 [9 7%0 53442 vent and conc e | W
T4 I (=l Em changes 8% |/ ﬁ
\i__/r—"'_—_‘/"
7

1 0‘ (qg/% 33042 Alé‘f‘q

b= o>
/&W‘d\h " wﬁ .
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FacsiMiLe COVER SHEET

To: Susan M. Flack
ChemRisk G 0 /
2870 Kalmia Avenue, Suite 308

Boulder, CO 80301

Phone: 303 449 8471 Fax:303 939 8318

From: E. E. Choat (EEC)

Company: Environmental Engineering Consultants (EEC)
Phone: 615 483 6062 Fax:423 482 2605

Date: 9/7/96 Pages inciuding this cover page --3

This is to transmit:

1. Revision 2 of Table 3 of building 9201-4 report.

2. Revision 1 to “Calculation for Hg Exhausted to Atmosphere from building 9201-5.”
3. Provide roof elevations --- building 9204-4 --- figure 1 of Report.

a Elevation of the lowest roof is 1028’ 6”
v" o Elevation of 2nd lowest roor is 1048’ 9 7/8”
v/ e High Roofis 1061’ 3 %”

I should revise this drawing to show stacks and these elevations but have already
blown all of my hours. In fact, I have now 39 hours past the limit — 20 hours in July
and 19 hours in August.

E. E. Choat




Sen 15,1996 ©7:12AM  FROM T0 1 383 S39 8318 P.B1

FacsimiLe COVER SHEET

To: Susan M. Flack

ChemRisk
2870 Kalmia Avenue, Suite 308
Boulder, CO 80301

Phone: 303 449 8471 Fax:303 939 8318

From: E.E. Choat (EEC)
Company: Environmental Engineering Consultants (EEC)
Phone: 615 483 6062 Fax:423 482 2605

Date: 9/7/96 Pages including this cover page --3

This is to transmit:

1. Revision 2 of Table 3 of bullding 9201-4 report.

2. Revision 1 to “Calculation for Hg Exhausted to Atmosphere from building 9201-5."
3. Provide roof elevations --- huilding 9204-4 ... figure 1 of Report,

s Elevation of the lowest roof is 1028 6"
e Elevation of 27 lowest roor is 1048 9 7/8"
o High Roof 18 1061’ 3 %"

I should revise this drawing to show stacks and thesc clevations but have already
blown all of my hours. In fact, I have now 39 hours past the limit - 20 hours in July
and 19 hours in August.

E. E. Choat
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FacsiMiLeE COVER SHEET

To: Susan M. Flack

ChemRisk
2870 Kalmia Avenue, Suite 308
Boulder, CO 80301

Phone: 303 449 8471 Fax:303 939 8318

From: E.E. Choat (EEC)

Company: Environmental Engineering Consultants (EEC)
Phone: 615 483 6062 Fax:423 482 2605

Date: 9/7/96 Pages including this cover page --3

This is to transmit:
1. Revised Table 3 of building 9201-4 report.
2. Calculation for Hg Exhausted to Atmosphere from building 9201-5.

E. E. Choat




Aua 19,1936 B68:54AM
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TO 1 393 939 8318

9
Table 3
Caleculation of Pounds of Mercury per Quarter Exhausted to Atmogphere from 9201-4
m Wilcox
Year Exhaust  Exhaust | Conc. Effiuent Report
1955 | Qtr. Ctm miday | mg/m® | mg/day |grams/day | lbs/day | 1bs/qlr 1bs/qlr
2 2050740 | 83630818 D1 [B363082| 8363.1 18.494 1659 856
3 2050740 | 83630818 | 0.25 |2.1E+07 209077 | 46.09 | 4148 2144
4 1446429 58986532 025 [1.5E+07]| 147466 32.91 2026 2144
Totals 8733 5146
19561 1 1446429 | 58986532 0.12 |[7078384] 7078.4 15.60 1404 2059
2 4703040 | 191793734 005 |9589687 9589.7 21.14 1903 858
3 4703040 | 191793734 | 0.05 |9588667 9589.7 21.14 1803 858
4 2477380 1101029538 | 0.04 (4041182 4041.2 8.91 802 686
Totals | 6012 4461
1857 1 2477380 | 101029538 | 0.04 ]4041182] 4041.2 8.91 802 686
2 4703040 | 191793734 | 0.03 [5753812 §753.8 12.68 1142 515
3 4703040 1191783734 | 0.03 [5753812 5753.8 1268 1142 516
4 2477380 | 101029538 | 0.02 {2020591 20206 445 401 343
Totals | 3487 2058
1958 1 2477380 | 101029538 | 0.02 |2020591 2020.6 4.45 401 343
2 4703040 | 191793734 | 0.03 (5753812 5753.8 1268 1142 515
3 4703040 | 161793734 | 004 7671748 76717 16.91 1522 886
4 2477380 | 101029538 | 0.02 (2020591 2020.6 445 401 343
m Totals | 3466 1887
19859 1 25%0 101029538 | 0.03 |3030886] 3030.9 6.68 801 258
2 4703040 | 191793734 003 |5753812] 5753.8 12.68 1142 518
3 4703040 | 191793734 | 0.03 |5753812] 5753.8 12.68 1142 §18
4 2477380 | 101029538 0.02 (2020591 20206 445 401 172
Totals | 3288 1460
1960 1 2477380 | 58086532 0.02 |[1179731f 11787 2.60 234 172
2 4703040 [ 191793734 | 0.03 |5753812] 5753.8 12.68 1142 515
3 4703040 | 1917983734 | 0.03 (5753812 57538 1268 1142 515
4 2477380 | 101029538 | 0.02 [2020591] 20206 4.45 401 172
Totals | 2919 1374
1961 1 2477380 | 101029538 [ 0.02 |2020591| 2020.6 4 45 401 172
2 4703040 | 191793734 | 0.02 {3835875] 3835.9 8.46 761 343
3 4703040 | 191793734 | 0.02 [3835875| 3835.9 8.46 761 172
4 2477380 | 101029538 { 0.02 [2020591| 2020.6 4.45 401 343
Totals | 2324 1030
19621 7 | 2477380 | 101020538 ] 002 [2020591] 20208 | 445 G GL U
2 4703040 | 191793734 | 002 |3835875| 3835.9 8.46 761 343
3 4703040 | 191793734 | 002 |3835875 38359 8.46 761 343
4 2477380 | 101 0295381 0.02 |2020591] 2020.6 445 401 172
f\ TJolals | 2324 1030
[Totals forall  years | 3ﬁ [ 18447 |
/7

5284
Al
355 2!

P.@2

1677

TOTAL P.O2
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Table 3
Calculation of Pounds of Mercury per Quarter Exhausted to Atmosphere from 9201-4
Wilcox
Year Exhaust Conc. Effluent Report
1955 | Qitr. Cfm m®/day mg/m*® | mg/day |grams/day | lbs/day | 1bs/qtr | 1bs/qgtr |b$l\[r;
2 2050740 | 83630818 1918363082| 8363.1 18.44 | 1659 858
3 2050740 | 83630818 )25 W2 1E+07| 20907.7 | 46.09 | 4148 2144
4 1446429 | 58986532 JOM1.5E+07) 147466 | 32.51 2926 2144 27133
1956 | 1 1446429 | 58986532 | 0.12 |7078384| 7078.4 15.60 | 1404 2059
2 4703040 | 191793734 | 0.05 (9589687| 9589.7 21.14 | 1903 858
3 4703040 | 191793734 | 0.05 |9589687| 9589.7 21.14 | 1903 858
4 2477380 | 101029538 | 0.04 (4041182 4041.2 8.91 802 686 GO\
1957 | 1 2477380 | 101029538 | 0.04 |4041182| 4041.2 8.91 802 686
2 4703040 |[191793734 | 0.03 |5753812| 5753.8 1268 | 1142 515
3 4703040 | 191793734 | 0.03 |5753812| 5753.8 12.68 | 1142 515
4 2477380 101029538 | 0.02 {2020591 2020.6 4.45 401 343 gb\g'1
1958 | 1 2477380 | 101029538 | 0.02 |2020591| 2020.6 4.45 401 343
2 4703040 |[191793734 | 0.03 |5753812| 5753.8 12.68 1142 515
3 4703040 | 191793734 | 0.04 |7671749| 7671.7 16.91 1622 686
4 2477380 | 101029538 | 0.02 (2020591 2020.6 4.45 401 343 ?.4(46
¥ | 1959 1 2477380 | 101029538 | 0.03 |3030886| 3030.9 6.68 601 258
2 4703040 |[191793734 | 0.03 |5753812| 5753.8 12.68 | 1142 515
3 4703040 | 191793734 | 0.03 |5753812) 5753.8 12.68 | 1142 515
% 4 2477380 | 101029538 | 0.02 {2020591| 2020.6 445 401 172 2386
1960 | 1 1446429 | 58986532 | 0.02 [1179731] 1179.7 2.60 234 172
6‘09//‘0/ 2 4703040 | 191793734 | 0.03 |5753812] 5753.8 1268 | 1142 515
a . 3 4703040 | 191793734 | 0.03 |5753812| 5753.8 1268 | 1142 515
o dg)\ 4 2477380 | 101029538 | 0.02 |2020591] 2020.6 4.45 401 172 9\? /ﬂ ?
5’6‘\ 1961 1 2477380 | 101029538 | 0.02 |2020591| 2020.6 445 401 172
2 4703040 | 191793734 | 0.02 |3835875| 3835.9 8.46 761 343
3 4703040 |191793734| 0.02 |3835875| 3835.9 8.46 761 172
4 2477380 | 101029538 | 0.02 |2020591] 2020.6 4.45 401 343 A3 ;4}
1962 | 1 1446429 | 58986532 | 0.02 |1179731| 1179.7 2.60 234 172
2 4703040 | 191793734 | 0.02 |3835875] 3835.9 8.46 761 343
3 4703040 | 191793734 | 0.02 |3835875| 3835.9 8.46 761 343
4

2477380 | 101029538 | 0.02 |2020591| 2020.6 4.45 401 172 9)6’7
Totals | 32382 | 18447
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Sep 07,1996 ©8:13AM FROM TO 1 383 939 8318 P.B2
v ’
Table 3 :
Calculation of Pounds of Mercury per Quarter Exhausted to Atmosphere from 9201-4
Wilcox
Year Exhaust Exhaust | Conc. Effiuent Report
1985 | Qtr. Cfm md/day mg/m® | mgiday | grams/day | Ibs/day | 1bs/qtr | 1bs/qtr
2 2050740 | 83630818 | _O-T \“|1087201]| 10872.0 23.97 2157 858
3 2050740 | 83630818 2512174401 217440 | 47.94 | 4314 2144
4 1446429 | 58986532 ,015')‘?';1415677 141568 | 31.21 2809 2144 ﬁ }5{'0
Totals | 9280 )] 5146 233
1956 1 1446429 | 58986532 0.12 |7078384| 7078.4 15.60 1404 2059 | € 7
2 4703040 | 191793734 | 005 |9589687( 9589.7 21.14 1903 858 5 ®
3 4703040 | 191793734 | 0.05 [9589687| 9589.7 | 21.14 | 1903 858
4 2477380 |101029538| 0.04 [4041182| 4041.2 8.91 802 686
Totals | 6012 | 4461
1957 1 2477380 | 101029538 | 0.04 [4041182| 4041.2 8.91 802 686
5| 4703040 | 191793734 | 0,03 |5753812] 5753.8 | 1268 | 1142 | 515
3 4703040 | 191793734 | 0.03 [5753812] 5783.8 12.68 1142 515
4 2477380 | 101029538 0.02 (20205881 20206 4.45 401 343
Totals | 3487 2058
1958 1 2477380 | 1010295381 0.02 {2020591] 20208 4.45 401 343
2 4703040 | 191793734 0.03 [5753812] 57538 12.68 1142 515
3 4703040 | 191793734 | 0.04 [7671748| 7671.7 16.91 1622 686
4 2477380 | 101029538 | 0.02 |2020591) 20206 4.45 401 343
Totals 3466 1887
1959 | 1 2477380 | 101029538 | 0.03 |3030886| 3030.9 6.68 601 258
2 4703040 | 191793734 | 0.03 |5753812| $753.8 12.68 1142 515
3 4703040 | 191793734 | 0.03 |5753812| 5753.8 12.68 1142 515
4 2477380 | 101029538 0.02 |2020581| 2020.6 445 401 172
Totals | 3286 1460
1960 1 5477380 | 58986532 | 002 |1179731| 1179.7 2.60 234 172
2 4703040 | 191793734 | 0.03 [5753812| 57538 | 1268 | 1142 515
3 4703040 | 191793734 0.03 |5753B12| 56753.8 1268 1142 815
4 2477380 | 101029538 | 0.02 |2020591| 20206 4.45 401 172
Totals |(2019) | 1374
1961 1 2477380 | 101028538 | 0.02 |2020591| 20206 445 401 172
2 4703040 | 191793734 | 002 |3835875] 3835.9 8.46 761 343
3 4703040 | 191793734 | 0.02 {3835875| 38359 8.46 761 172
4 2477380 | 101020538 | 0.02 [2020591] 20206 4.45 401 343
Totals | 2324 1030
1862 1 2477380 | 101029538 | 0.02 [2020591| 20206 445 401 172
2 4703040 | 191793734 | 0.02 [3835875| 38359 8.46 761 343
3 4703040 | 191793734 | 0.02 |3836875] 38359 8.46 761 343
4 2477380 | 101029538 | 0.02 [2020591] 20206 | 4.45 401 172
Totals | 2324 | 1030
[Totais  foral  years | 32387 | 18447 |

v 33098

v

55

ek

B aali D I



[

Table 3
Calculation of Pounds of Mercury per Quarter Exhausted to Atmosphere from 9201-4
Wilcox
Year Exhaust Exhaust Conc. Effluent Report
1955 | Qitr. Cfm m¥day mg/m® | mg/day | grams/day | Ibs/day | 1bs/qtr | 1bs/qtr
2 2050740 | 83630818 0.1 |1087201| 10872.0 | 23.97 | 2157 858
3 2050740 | 83630818 | 0.25 |2174401| 21744.0 | 47.94 | 4314 2144
4 1446429 | 58986532 | 0.25 |1415677| 14156.8 | 31.21 2809 2144
Totals | 9280 5146
19561 1 1446429 | 58986532 | 0.12 |7078384| 7078.4 15.60 1404 2059
2 4703040 | 191793734 | 0.05 [9589687| 9589.7 2114 | 1903 858
3 4703040 [ 191793734 | 0.05 |9589687| 9589.7 21.14 | 1903 858
4 2477380 | 101029538 | 0.04 |4041182] 4041.2 8.91 802 686
Totals | 6012 4461
1957 | 1 2477380 | 101029538 | 0.04 [4041182| 4041.2 8.91 802 686
2 4703040 | 191793734 | 0.03 |5753812| 5753.8 12.68 1142 515
3 4703040 | 191793734 | 0.03 |5753812] 5753.8 1268 | 1142 515
4 2477380 | 101029538 [ 0.02 [2020591| 2020.6 4.45 401 343
Totals | 3487 2059
1958 | 1 2477380 |101029538 | 0.02 |2020591| 2020.6 4.45 401 343
2 4703040 | 191793734 | 0.03 |5753812| 5753.8 12.68 | 1142 515
3 4703040 | 191793734 | 0.04 |7671749| 7671.7 16.91 1522 686
4 2477380 | 101029538 | 0.02 |2020591| 2020.6 4.45 401 343
Totals | 3466 1887
19591 1 2477380 |101029538 [ 0.03 |3030886| 3030.9 6.68 601 258
2 4703040 | 191793734 | 0.03 |5753812| 5753.8 12.68 | 1142 515
3 4703040 | 191793734 | 0.03 |[5753812| 5753.8 1268 | 1142 515
4 2477380 [101029538 | 0.02 |2020591| 2020.6 4.45 401 172
Totals | 3286 1460
1860 | 1 2477380 | 58986532 | 0.02 [1179731| 1179.7 2.60 234 172
2 4703040 | 191793734 | 0.03 |5753812| 5753.8 12.68 1142 515
3 4703040 | 191793734 | 0.03 |5753812| 5753.8 12.68 1142 515
4 2477380 | 101029538 [ 0.02 [2020591| 2020.6 4.45 401 172
Totals | 2919 1374
1961 | 1 2477380 | 101029538 | 0.02 |2020591| 2020.6 4.45 401 172
2 4703040 | 191793734 | 0.02 |3835875| 3835.9 8.46 761 343
3 4703040 | 191793734 | 0.02 |[3835875| 3835.9 8.46 761 172
4 2477380 | 101029538 | 0.02 [2020591| 2020.6 4.45 401 343
Totals | 2324 1030
19621 1 2477380 | 101029538 | 0.02 [2020591| 2020.6 4.45 401 172
2 4703040 | 191793734 | 0.02 |3835875| 3835.9 8.46 761 343
3 4703040 | 191793734 | 0.02 |3835875| 3835.9 8.46 761 343
4 2477380 | 101029538 | 0.02 2020591 2020.6 4.45 401 172
Totals | 2324 | 1030
N7
| Totals for all years | 3232 [ 18447 |
~N
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Table 3 9
\ \g Calculations of Pounds of Mercury per Quarter Exhausted to Atmosphere from 9201-4
g P QL vy W 54 )
/\/B o/.]%yy ' % b\qb 4d
\\p W VAN Wilcox
| Year Exhaust % Conc. Effluent Report
Qtr. Cfm__, m°/day mg/m> | mg/day grams/day | Ibs/day | 1bs/qtr 1bs/gtr
1955| 2 | 2050740 1\ 83630818 | 0.13 10872006| 10872.0 | 23.97 | 2157 858
3 2050740 |\83630818 | 0.26 |21 744013| 21744.0 | 47.94 | 4314 2144
4 1446420 | 58986532 | 0.24 {141 56768| 14156.8 | 31.21 | 2809 2144
9280 5146
1956 | 1 | 446429 /| 58986532 0.12 | 7078384 | 7078.4 15.60 | 1404 2059
2 2703020 | 191793734 0.05 | 9589687 9589.7 21.14 | 1903 858
3 4703040 |191793734| 0.05 | 9589687 9589.7 21.14 | 1903 858
4 2477380 | 101029538 | 0.04 | 40411 82| 4041.2 8.91 802 686
6012 4461
1957 | 1 2477380 | 101029538 | 0.04 | 4041182 4041.2 8.91 802 686
2 2703040 | 191793734 | 0.03 | 5753812 5753.8 12.68 | 1142 515
3 4703040 | 191793734 0.03 | 5753812 5753.8 12.68 | 1142 515
4 2477380 | 101029538 | 0.02 | 2020591 2020.6 4.45 401 343
3486 2059 —1
1958 | 1 5477380 | 101029538 | 0.02 | 2020591 2020.6 4.45 401 343
2 2703040 | 191793734 0.03 | 5753812 5753.8 12.68 | 1142 515
3 4703040 | 191793734 0.04 | 7671749 7671.7 16.91 1522 686
4 2477380 | 101029538 | 0.02 2020591 | 2020.6 4.45 401 343
3466 1887
1959 | 1 5477380 | 101029538 | 0.03 | 3030886 3030.9 6.68 601 258
2 2703040 | 191793734 0.03 | 5753812 5753.8 12.68 | 1142 515
3 4703040 | 191793734 0.03 | 5753812 5753.8 12.68 | 1142 515
4 2477380 | 101029538 | 0.02 2020591 | 2020.6 4.45 401 172
3286 | 1460 /W;&:I ‘
1960 1 | 2477380 | 101029538 /0.02 \| 2020591 2020.6 4.45 401 ., 172 1 A 62-‘;5
2 2703040 | 191793734 [/ 0.03D 5753812 | 5753.8 1268 | 1142,3, 515 . R
3 4703040 | 191793734 |\ 0.03 | 5753812 | 5753.8 1268 | 114271 515
4 2477380 | 101029538 | | 0.02| 2020591 2020.6 4.45 401 172
‘ = (30850 1374 “9\2” °lt L
1961| 1 2477380 | 101029538 | 0.02 2020591 | 2020.6 4.45 401 172 &
2 2703040 | 191793734 0.02 | 3835875 3835.9 8.46 761 343
3 4703040 | 191793734 0.02 | 3835875 3835.9 8.46 761 172
4 2477380 | 101029538 | 0.02 2020591| 2020.6 4.45 401 343
2324 1030
1962 1 2477380 | 101029538 | 0.02 2020591 | 2020.6 4.45 401 172
2 4703040 | 191793734| 0.02 3835875| 3835.9 8.46 761 343
3 4703040 | 191793734 | 0.02 3835875| 3835.9 8.46 761 343
4 2477380 | 101029538 | 0.02 2020591 | 2020.6 4.45 401 172
2324 D 1030
Notes: . Totals | 33262 | 18447
1. Assumes "Winter" ventilation rates for 1st & 4th quarter.
2 Assumes "Summer" ventilation rates for 2nd & 4th quarter. ‘/b\“-
3. Hg concentrations taken from "Wilcox" report, page 111. )
230§ ¢
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Seo 15,1996 @7:12AM

FROM

Table 3
Calculations of Pounds of Mercury per Quarter Exhausted to Atmasphere from 92014

70 1 383 S39 8318

Wilcox
| Year Exhaust Conc. Effiuent Report
Qtr. Cfm mYday | mg/m’ | mg/day |gramsiday| Ibs/day | 1bsiqtr | 1bsiqtr
1955 2 2050740 83630818 0.13 {10872006] 10872.0 | 23.97 2157 858
3 2050740 | 83630818 | 026 [21744013] 217440 | 4794 | 4314 2144
4 1446429 | 58486532 0.24 [14156768] 141568 { 31.21 2800 2144
9280 5146
19561 1 1446429 | 58986532 { 0.12 | 7078384 70784 15.60 1404 2059
2 4703040 ] 191793734 0.05 | 9589687 ] 9589.7 21.14 1903 858
3 4703040 | 1917937341 0.05 | 9589687 | 9589.7 21.14 1903 858
4 2477380 | 101028538 | 0.04 | 4041182 4041.2 8.91 802 686
6012 4461
1967 | 1 | 2477380 | 101029536| 0.04 |4041182| 40412 | 8.91 802 686
2 4703040 | 191793734 0.03 | 5753812| 5753.8 1268 | 1142 515
3 4703040 { 191793734| 0.03 | 65753812 5753.8 12.68 1142 515
4 2477380 { 101029538 0.02 |2020591| 2020.6 445 401 343
3486 2059
19581 1 2477380 | 101029538| 002 |2020591] 2020.6 445 401 343
2 4703040 | 191793734] 0.03 | 5753812 5753.8 12.68 1142 515
3 4703040 | 191793734 Q.04 | 76717491 76717 16.91 1622 886
4 2477380 | 101029538 ] 0.02 | 2020591] 2020.6 4.45 401 343
3466 1887
1956] 1 | 2477380 | 101029538 | 003 | 3030886] 30309 | 668 | 601 | 258
2 4703040 | 1917837344 0.03 | 5753812) &5753.8 12.68 1142 515
3 4703040 | 191793734] 0.03 | 5753812] 57538 12.68 1142 515
4 2477380 | 101029538 | 0.02 | 2020591{ 20206 445 401 172
3286 1460
1860 1 2477380 | 101029538 0.02 {2020591] 20206 445 401 172
2 4703040 | 191793734 0.03 | 5753812} 575338 12.68 1142 515
3 4703040 | 191793734{ 0.03 | 5753812] 5753.8 12.68 1142 515
4 2477380 | 101029538 0.02 {2020591] 2020.6 4.45 401 172
3085 1374
T961| 1 | 2477380 | 101029536 | 002 | 2020591| 20206 | 445 | 401 | 112
2| 4703040 | 191793734 0.02_| 3836876 38359 | 846 | 761 | 343
3 4703040 ] 191793734] 0.02 | 3835875] 3835.9 8.46 761 172
4 2477380 | 101029538 0.02 |2020591] 2020.6 4.45 401 343
2324 1030
1982 1 2477380 | 1010295381 0.02 |2020591] 20206 445 401 172
2 4703040 | 191793734 | 0.02 ] 3835875 3835.9 8.46 761 343
3 4703040 | 191793734 002 | 3835875| 38359 8.46 761 343
4 2477380 | 1010295381 0.02 |2020591] 20206 4.45 401 172
— N 7324|1030
INotes: Totals [ 33262 | 16447

- ‘1, Assumes "Winter" ventilation rates for 1st & 4th quarter.

2. Assumes “Summer” ventilation rates for 2nd & 4th quarter.

3. Hg concentrations taken from "Wilcox" report, page 111.
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Shest1
Calculation for Hg Exhausted to Atmosphere from Building 9201-5
| 1 ' - -—
| . _ 1 . . !
— ~ { Wilcox
Year Exhaust Conc. Effluent Report
Qtr. Cfm m'/day | mg/m® | mg/day |grams/day| Ibs/day | 1bsiatr [ 1bs/qtr
1955 1 1308545 | 53363512 | 0.20 |10672702| 106727 | 2353 | 2118 | 1716
2 1308545 | 53363512 | 0.15 | 8004527] 80045 | 1785 | 1588 | {287
3 1308545 | 53363512 | 0.31 16542689 16542.7 | 36.47 | 3282 | 2573
4 | 1308545 | 53363512 | 0.21 [11206338] 112063 | 24.71 | 2223 | 3603
Annual] Totals | 0212 9170
1956| 1 1684410 | 68691587 | 0.12 [8242980| 82430 | 1817 | 1636 | 1888
2 | 2357755 | 96151135 [ 010 [9615114| ©615.1 | 21.20 | 1908 | 1716
3 | 2357755 | 96151135 | 0.09 8653602 86536 | 19.08 | 1717 | 1544
|4 | 1684410 | 68691587 | 0.06 |4121495| 41215 | 908 | 818 | 1029
o Annuall Totals [ 6078 6177
1957 F"i 1684410 | 68691587 | 0.04 [2747663| 27477 | 6.06 | 545 6686
2 | 2357755 | 96151135 | 0.04 [3846045| 38460 | 848 | 763 686
3 | 2357755 | 96151135 | 0.03 | 2884534| 28845 | 6.36 | 572 | 515
; 4 1684410 | 68691587 | 0.02 | 1373832| 13738 | 3.03 273 343
. Annual] Totals | 2153 2230
1958 | 1 | 1684410 | 68691587 | 0.02 | 1373832 | 13738 | 3.03 | 273 | 343
2 | 2357755 | 96151135 | 0.02 | 1923023 19230 | 4.24 382 343
3 | 2357755 | 96151135 | 0.02 | 1923023] 19230 | 4.24 382 343
4 | 1684410 | 68691587 | 0.03 |2060748| 20607 | 454 | 409 343
~ Annuall Totals 1445 1372
1950| 1 | 1684410 | 68691587 | 0.04 |2747663| 27477 | 6.06 | 545 545
2 471651 | 19230227 | 0.05 |961511.4] 961.5 2.12 191 |
3 | 471551 | 19230227 | 0.04 |769209.1| 769.2 170 | 153
4 336882 | 13738317 | 0.03 [4121495] 412.1 0.91 82
. : Annual| Totals | 970 -
1960 | 7 | 33ess2 | 13738317 | 0.03 [3434579] 3435 | o768 | 68 |
2 471551 | 19230227 | 0.04 |769209.1] 769.2 1.70 153
3 479551 | 19230227 | 0.05 |961511.4] 9615 2.42 191
4 ‘| 336862 | 13738317 | 0.03 [412749.5] 4121 0.91 82 |
N Annual] Totals | 493 | -
- Total for all years | 20351 | 19473
i |
-, Notes: s
S 1, Assumes "Winter” ventilation rates for 1st & 4th quarter.
- 2. Assumes "Summer” ventilation rates for 2nd & 3rd quarter.
3. Hg concentrations taken from "Wilcox" report, pg 110, with minor corrections by Susan Flack. !
4. When process was shut down, ventilation was reduced to minimum as dictated by
concentration level, it is estimated that the standbv ventilation was 20% of tha decinn rato
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FAcSiMILE COVER SHEET

To: Susan M. Flack
ChemRisk

2870 Kalmia Avenue, Suite 308
Boulder, CO 80301

Phone: 303 449 8471 Fax:303 939 8318

From: E.E. Choat (EEC)
Company: Environmental Engineering Consultants (EEC)
Phone: 616 483 6062 Fax:423 482 2606

Nate: 11/1/96 Pages including this cover page --1

Mcssage:
Can handle files on floppy. Call me when you get here.

E. E. Choat
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FAX

To: Ernie Choat

Fax #: 423-482-2605

Subject:  Y-12 Ventilation Project
Date: October 31, 1996

Pages: 1, including this cover sheet.
COMMENTS:
Hi Ernie!

I wanted to ask you two questions. (1) Could you give me your Word document(s) and Excel
files on a diskette? I have to convert them to our software and format for an appendix for our
report. I need the Excel files for the QA notebook where we have to provide documentation of
all calculations. (2) I was able to calculate quarterly average air concentrations of mercury for
Alpha-2 and Beta-4 for April 1955 through December 1959. Since you are over on hours, I was
wondering if I could make a couple of Excel tables like you did for A-5 and A-4 to calculate the
pounds of mercury emitted from the buildings, and then you could look them over and bless them.

I'll be in Oak Ridge at the Comfort Inn all next week.

gusan Flalk

From the desk of...

Susan Flack

Senior Associate Health Scientist
MHES

2870 Kalmia Ave. Suite 308
Boulder, CO 80301-5915

303-449-8471
Fax: 303-839-8318
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FAX

To: Ernie Choat

Fax #: 423-483-6062
Subject:  Alpha 2 Building Air
Date: February 5, 1997

Pages: 7, including this cover sheet.
COMMENTS:
Hi Ernie!

I found this memo in my piles of paper from Steve Wiley and I don’t think I showed it to you.
Would you take a quick look at it and see if it changes anything you’ve assumed about Alpha-2
building ventilation? Only call me back if it does.

Thanks!

Susan

From the desk of...

Susan Flack

Senior Associate Health Scientist
MHES

2870 Kalmia Ave. Suite 308
Boulder, CO 80301-5915

303-449-8471
Fax: 303-939-8318




Jan 20,1997 ©B3:84PM  FROM TO 1 383 939 8318

Facsimire COVER SHEET

To: Susan M. Flack
ChemRisk
2870 Kalmia Avenue, Suite 308
Boulder, CO 80301

Phone: 303 449 8471 Fax:303 939 8318

From: E.E. Choat (EEC)
Company: Environmental Engineering Consultants (EEC)
Phone: 615 483 6062 Fax:423 482 2605

Date: 1/20/97 Pages including ths cover page --2

This is to transmit:
1. Revieed Table 1, page 5 of butlding 9201-5 report.

The numbera in Table 1 that you questioned still make no sense to me. Since I was unable to determine
the source of these numbers from spread sheet calculations, | have gone back to the drawings to revise
table 1.

You will observe that “Contaminated Exh from Building” is still uncqual to “Fresh Air Supply”. The
difference reaults from 157800 cfm of “uncontaminated” air that 18 exhausted from the Maintenance
area.

Then: 1,526,610 + 157,800 = 1,644,410  which cquals fresh air supply

E. E. Choat

sk CAACANHA THINT kK
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FAX

s H E E T

To: Ernie Choat

Fax #: 423-482-2605

Subject: Change in A-5 ventilation
Date: January 22, 1997

Pages: 5, including this cover sheet.

COMMENTS:

Hil Thanks for checking the ventilation drawings for A-5. 1 got your table and revised the A-5
winter ventilation rate in 3 places: (1) the Sheet 1 calculation table of pounds released per quarter
in the A-5 report; (2) a little summary table on p. 4 of the A-5 report; and (3) a little summary
table on p. 8 of the A-4 report. It did not change anything in Table 4 of the A-5 report, which
defines fan locations, winter air volumes, % of total exhaust volume, and exhaust point locatiorf.

I’'m sending you these revisions for your records- I don’t expect you to recalculate any numbers.
I also included a copy of my summary table for all air releases from all buildings FYL.

Thanks again!

ier\w

Susan Flack

From the desk of...

Susan Flack

Senior Associate Health Scientist
MHES

2870 Kalmia Ave. Suite 308
Boulder, CO 80301-5315

303-449-8471
Fax: 303-939-8318
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MEMO

O F FI1 CE

To: Samér Sururi (Irvine)

From: Susan Flack (Alameda)

Subject: Oak Ridge Task 2 Air Dispersion Modeling
Date: January 23, 1997

I met with Ernie Choat last week in Oak Ridge. As a result of one of my questions, he made
some changes to his winter ventilation volume for Building 9201-5 that changed his calculation
of pounds of mercury emitted from A-5 per year. Therefore I had to change everything in the
chain again. It didn’t, however, change the winter volumes for the emissions sources from A-5.
I am going to attempt to type a list of all the changes to the air dispersion modeling, including
ones we already discussed in Alameda and a few more changes per Ernie. Note that the marked-
up table I gave you a copy of in Alameda has been further changed (and I took back some of my
suggested changes per your and Ernie’s opinions), so don’t rely on that. I have also attached (in
email) the Excel file called “airlbs.xls’ for you to use as a source of the final estimates of pounds
of mercury released from each facility for every applicable year. Hurrah!

.,
1. For 9201-4 building, add,emission sources to the roof for:

A

[591380 cfin (24%) for winter// 590240 cfm (13%) for summer] from 1st and 2nd floors- Ernie
said this is a duct type source; assume 8 of them and the area for each one would be annual avg
cfim/ 2200/ 8.

[428800 cfin (17%) for winter// 428880 (9%) for summer] from tray exhaust- Emie said this isa
centrifugal fan type source; assume 4 of them and the area for each one would be 107200/ 2200.

[104000 cfin (4%) for winter// 104000 cfin (2%) for summer] from roof exhausters- Ernie said
this is a centrifugal fan type source; assume 4 of them and the area for each one would be 26000/
2200.

References are Tables 4&5 (Building exhaust summaries for summer and winter) and Figure 3
(3rd floor plan) in Ernie’s 9201-4 report.

2. Change elevations above ground level for $9201-41 thru -48, and S9201-51 thru -58, to
88' not 93'. Leave all of these fan diameters at 54" (Ernie said to pass along to you that
all these fans had only one speed; to reduce flow they just had to turn some fans off)

Ernie’s Tables 4 and 5 should show the elevation above sea level for the 9201-4 roof sources to




Samir Sururi
Page 2
January 23, 1997

be 1051' (roof level), not 1056. However, if they don’t physically fit on the roof at 1051', the 4
roof exhausters and the 8 ducts from the 1st and 2nd floors could be placed on the lower roof at
1040' like they are in 9201-5 (see Figure 2 in Ernie’s 9201-5 report). He doesn’t have drawings
that show these roof sources on 9201-4. Ernie followed a general rule of thumb for roof source
elevations in all buildings except for the one case of the upper roof of 9201-4 (he said the
elevation of the upper roof was 1051 + 5 =1056). The general rule is to assume fan height above
roof is 0 because we don’t know the actual heights of any of these stacks/ducts and Ernie thinks
it makes a difference of only a few feet anyway. (Note however that he put the wall fans in a
space 8-9' down from the floor above.) So to be consistent, please change the roof elevations.

3. Correct a math error in the $9201-55 thru -58; volume flow rate for each should be
186000/ 4 =46550 not 46200.

4. Assume that the south and north wall louvers in 9201-5 above the east and west crane
bays (F9201-54, -56, -513, -515, -525, -527, -528, -530) are 40' wide x 15' high. It
appears that you assumed two louvers were side by side on each wall above each crane
bay; make the total width at each of the 4 locations 80' somehow.

5. The elevation above ground level for $9201-59 thru -74 should be 67' not 72'. The
diameter of 9201-59 thru-62, and -67 thru -70, should be larger- assume 72" instead of
54",

6. The elevation above ground level of F9204-41 thru -46 should be 65' (1061-6-9903
in the wall space that’s halfway between the 1049' and 1061' levels) not 60.5'. The
elevation above ground level of $9204-41 and -42 should be 71' (1061-990) not 76'. The
drawing showing the basement grade and the first floor grade was misleading

ﬂ. Add a building to the modeling, 9201-2.

I have attached a marked-up drawing and a handwritten table for this building. Ernie said again
to divide the volume by the velocity to get the area, and therefore the diameter.

g. Correct two exhaust temperature errors.

S81-101exhaust temperature should be 200 F.
S9401-11 (-12 see next item), -21, -31, and -32 exhaust temperatures should be 300 F.

q. Add a stack to the 9401-1 steam plant, and change the diameters of both of the two
stacks.

I found photos and a drawing that show two stacks instead of one. (Add S9401-12 to S9401-11.)
Make the diameter of S9401-11 = 6' instead of 12.5', and the diameter of S9401-12 =8, The rest

A
Jimstead. «6\3\5'
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of the diameters stay the same.

The height of S81-101 should be 16' or 4.88 m, not 5.88 m. The height of S9401-31 and
~32 should be 190, not 100"
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Sheetl

STACK LD. FRACTION OF MERCURY MERCURY EMISSION
VOLUME FLOW RATE| EMITTED FROM EACH SOURCE
(cfm) (unitless) Ib/yr g/s

TOTAL MERCURY EMISSIONS FROM 9201-4 FOR THE YEAR 1955.(Ib/yr) 9280.00

$9201-41 35000 0.01353 125.56054 | 0.00181
$9201-42 35000 0.01353 125.56054 | 0.00181
$9201-43 35000 0.01353 125.56054 | 0.00181
S9201-44 35000 0.01353 125.56054 | 0.00181
$9201-45 35000 0.01353 125.56054 | 0.00181
$9201-46 35000 0.01353 125.56054 | 0.00181
$9201-47 35000 0.01353 125.56054 | 0.00181
$9201-48 35000 0.01353 125.56054 | 0.00181
F9201-44 143000 0.05528 513.00448 | 0.00738
F9201-46 143000 0.05528 513.00448 | 0.00738
F9201-47 70200 0.02714 251.83857 | 0.00362
F9201-48 70200 0.02714 251.83857 | 0.00362
F9201-49 70200 0.02714 251.83857 | 0.00362
F9201-410 70200 0.02714 251.83857 | 0.00362
F9201-411 70200 0.02714 251.83857 | 0.00362
F9201-412 70200 0.02714 251.83857 | 0.00362
F9201-413 143000 0.05528 513.00448 | 0.00738
F9201-415 143000 0.05528 513.00448 | 0.00738
F9201-416 22500 0.00870 80.71749 | 0.00116
F9201-417 22500 0.00870 80.71749 | 0.00116
F9201-418 22500 0.00870 80.71749 | 0.00116
F9201-419 22500 0.00870 80.71749 | 0.00116
F9201-420 45000 0.01740 161.43498 | 0.00232
F9201-421 45000 0.01740 161.43498 | 0.00232
F9201-423 70200 0.02714 251.83857 | 0.00362
F9201-424 70200 0.02714 251.83857 | 0.00362
F9201-425 143000 0.05528 513.00448 | 0.00738
F9201-427 143000 0.05528 513.00448 | 0.00738
F9201-428 143000 0.05528 513.00448 | 0.00738
F9201-430 143000 0.05528 513.00448 | 0.00738
F9201-431 - 70200 0.02714 251.83857 | 0.00362
F9201-432 . 70200 0.02714 251.83857 | 0.00362
F9201-434. . 70200 0.02714 251.83857 | 0.00362
F9201-436% . -~ 70200 0.02714 251.83857 | 0.00362
F9201-:437 70200 0.02714 251.83857 | 0.00362
F9201-438 - - 70200 0.02714 251.83857 | 0.00362
TOTAL FLOW RATE (cfm) 2586800

TOTAL MERCURY EMISSIONS FROM 9201-5 FOR THE YEAR 1955 (Ib/yr) 9212.00

$9201-51 76000 0.03438 316.73794 | 0.00456
$9201-52 76000 0.03438 316.73794 | 0.00456
$9201-53 76000 0.03438 316.73794 | 0.00456
$9201-54 76000 0.03438 316.73794 | 0.00456
$9201-55 46200 0.02090 192.54333 | 0.00277
$9201-56 46200 0.02090 192.54333 | 0.00277
$9201-57 46200 0.02090 192.54333 | 0.00277
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STACK L.D. FRACTION OF MERCURY MERCURY EMISSION
VOLUME FLOW RATE| EMITTED FROM EACH SOURCE
(cfm) (unitless) Ib/yr g/s

$9201-559 75355 0.03409 314.04983 0.00452
$9201-560 75355 0.03409 314.04983 0.00452
$9201-561 75355 0.03409 314.04983 0.00452
$9201-562 75355 0.03409 314.04983 0.00452
$9201-563 114223.13 0.05168 476.03682 0.00685
$9201-564 114223.13 0.05168 476.03682 0.00685
$9201-565 114223.13 0.05168 476.03682 0.00685
$9201-566 114223.13 0.05168 476.03682 0.00685
$9201-567 64267.5 0.02908 267.84152 0.00385
$9201-568 64267.5 0.02908 267.84152 0.00385
$9201-569 64267.5 0.02908 267.84152 0.00385
$9201-570 64267.5 0.02908 267.84152 0.00385
$9201-571 31750 0.01436 13232144 0.00190
$9201-572 31750 0.01436 132.32144 0.00190
$9201-573 31750 0.01436 13232144 0.00190
S$9201-574 31750 0.01436 132.32144 0.00190
S59201-58 46200 0.02090 192.54333 0.00277
F9201-54 89500 0.04049 373.00060 0.00536
F9201-56 89500 0.04049 373.00060 0.00536
F9201-513 45300 0.02049 188.79248 0.00272
F9201-515 45300 0.02049 188.79248 0.00272
F9201-525 45300 0.02049 188.79248 0.00272
F9201-527 45300 0.02049 188.79248 0.00272
F9201-528 89500 0.04049 373.00060 0.00536
F9201-529 40000 0.01810 166.70418 0.00240
F9201-530 89500 0.04049 373.00060 0.00536
TOTAL FLOW RATE (cfm) 2210382.52
TOTAL MERCURY EMISSIONS FROM STEAM PLANTS 1 & 2 FOR THE YEAR 1955 (Ib/yr) 77
$9401-11 (Steam Plant 1)* NA 38.5 0.00055
$9401-21 (Steam Plant 2)* NA 38.5 0.00055
* The emissions for the steam plant are assumed to be equal for steam plant 1 & 2
TOTAL MERCURY EMISSION FROM 81-10 FOR THE YEAR 1955 (ib/yr) 0.00
S81-101 1300 NA 0.00 0.00
TOTAL MERCURY EMISSIONS FROM STEAM PLANT 3 FOR THE YEAR 1955 (1b/yr) 0.00
$9401-31 NA 0.00 0.00
§9401-32 NA 0.00 0.00
TOTAL MERCURY EMISSION FROM 9204-4 FOR THE YEAR 1955 (Ib/yr) 2767.00

$9204-41

60000

0.10823

299.45887 0.00431

59204-42

60000

0.10823

299.45887 0.00431
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STACK L.D. FRACTION OF MERCURY MERCURY EMISSION
VOLUME FLOW RATE| EMITTED FROM EACH SOURCE
: (cfm) (unitless) Ib/yr g/s

V9204-41 20000 0.03608 99.81962 0.00144
V9204-42 20000 0.03608 99.81962 0.00144
V9204-43 24800 0.04473 123.77633 0.00178
V9204-44 20000 0.03608 99.81962 0.00144
V9204-45 24800 0.04473 123.77633 0.00178
V9204-46 20000 0.03608 99.81962 0.00144
V9204-47 24800 0.04473 123.77633 0.00178
V9204-48 20000 0.03608 99.81962 0.00144
V9204-49 20000 0.03608 99.81962 0.00144
F9204-41 40000 0.07215 199.63925 0.00287
F9204-42 40000 0.07215 199.63925 0.00287
F9204-43 40000 0.07215 199.63925 0.00287
F9204-44 40000 0.07215 199.63925 0.00287
F9204-45 40000 0.07215 199.63925 0.00287
F9204-46 40000 0.07215 199.63925 0.00287
TOTAL FLOW RATE (cfm) 554400
Notes:

(1) [Volume Flow Rates are based on information provided by Earnie Choats and on engineering

judgement based on similarity of operations and fan sizes. |
(2) |Frcation of Mercury Emitted = Volume flow rate / Total volume flow rate
(3) [Mercury Emission = Fraction of mercury emitted * Total mercury emissions
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STACKLD. FRACTION OF MERCURY MERCURY EMISSION
VOLUME FLOW RATE| EMITTED FROM EACH SOURCE
(cfm) (unitless) Ib/yr g/s

TOTAL MERCURY EMISSIONS FROM 9201-4 FOR THE YEAR 1955 (Ib/yr) 9280.00
$9201-41 35000 0.01353 125.56054 0.00181
59201-42 35000 0.01353 125.56054 0.00181
$9201-43 35000 0.01353 125.56054 0.00181
S9201-44 35000 0.01353 125.56054 0.00181
S9201-45 35000 0.01353 125.56054 0.00181
S9201-46 35000 0.01353 125.56054 0.00181
S9201-47 35000 0.01353 125.56054 0.00181
$9201-48 35000 0.01353 125.56054 0.00181
F9201-44 143000 0.05528 513.00448 0.00738
F9201-46 143000 0.05528 513.00448 0.00738
F9201-47 70200 0.02714 251.83857 0.00362
F9201-48 70200 0.02714 251.83857 0.00362
F9201-49 70200 0.02714 251.83857 0.00362
F9201-410 70200 0.02714 251.83857 0.00362
F9201-411 70200 0.02714 251.83857 0.00362
F9201-412 70200 0.02714 251.83857 0.00362
F9201-413 143000 0.05528 513.00448 0.00738
F9201-415 143000 0.05528 513.004438 0.00738
F9201-416 22500 0.00870 80.71749 0.00116
F9201-417 22500 0.00870 80.71749 0.00116
F9201-418 22500 0.00870 80.71749 0.00116
F9201-419 22500 0.00870 80.71749 0.00116
F9201-420 45000 0.01740 161.43498 0.00232
F9201-421 45000 0.01740 161.43498 0.00232
F9201-423 70200 0.02714 251.83857 0.00362
F9201-424 70200 0.02714 251.83857 0.00362
F9201-425 143000 0.05528 513.00448 0.00738
F9201-427 143000 0.05528 513.00448 0.00738
F9201-428 143000 0.05528 513.00448 0.00738
F9201-430 143000 0.05528 513.00448 0.00738
F9201-431 70200 0.02714 251.83857 0.00362
F9201-432 70200 0.02714 251.83857 0.00362
F9201-434 70200 0.02714 251.83857 0.00362
F9201-436 70200 0.02714 251.83857 0.00362
F9201-437 70200 0.02714 251.83857 0.00362
F9201-438 70200 0.02714 251.83857 0.00362
TOTAL FLOW RATE (cfm) 2586800
TOTAL MERCURY EMISSIONS FROM 9201-5 FOR THE YEAR 1955 (Ib/yr) 9212.00
S9201-51 76000 0.03438 316.73794 0.00456
S9201-52 76000 0.03438 316.73794 0.00456
59201-53 76000 0.03438 316.73794 0.00456
S9201-54 76000 0.03438 316.73794 0.00456
59201-55 46200 0.02090 192.54333 0.00277
59201-56 46200 0.02090 192.54333 0.00277
59201-57 46200 0.02090 192.54333 0.00277
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STACK L.D. FRACTION OF MERCURY MERCURY EMISSION
VOLUME FLOW RATE| EMITTED FROM EACH SOURCE
(cfm) _(unitless) Ib/yr g/s

S$9201-559 75355 0.03409 314.04983 0.00452
$9201-560 75355 0.03409 314.04983 0.00452
$9201-561 75355 0.03409 314.04983 0.00452
S$9201-562 75355 0.03409 314.04983 0.00452
S$9201-563 114223.13 0.05168 476.03682 0.00685
$9201-564 114223,13 0.05168 476.03682 0.00685
$9201-565 114223.13 0.05168 476.03682 0.00685
S9201-566 114223.13 0.05168 476.03682 0.00685
$9201-567 - 64267.5 0.02908 267.84152 0.00385
$9201-568 64267.5 0.02908 267.84152 0.00385
$9201-569 64267.5 0.02908 267.84152 0.00385
S9201-570 64267.5 0.02908 267.84152 0.00385
S9201-571 31750 0.01436 132.32144 0.00190
S9201-572 31750 0.01436 132.32144 0.00190
$9201-573 31750 0.01436 132.32144 0.00190
$9201-574 31750 0.01436 132.32144 0.00190
$9201-58 46200 0.02090 192.54333 0.00277
F9201-54 89500 0.04049 373.00060 0.00536
F9201-56 89500 0.04049 373.00060 0.00536
F9201-513 45300 0.02049 188.79248 0.00272
F9201-515 ~ 45300 ~0.02049 188.79248 0.00272
F9201-525 45300 0.02049 188.79248 0.00272
F9201-527 45300 0.02049 188.79248 0.00272
F9201-528 89500 0.04049 373.00060 0.00536
F9201-529 40000 0.01810 166.70418 0.00240
F9201-530 89500 0.04049 373.00060 0.00536
TOTAL FLOW RATE (cfm) 2210382.52
TOTAL MERCURY EMISSIONS FROM STEAM PLANTS 1 & 2 FOR THE YEAR 1955 (Ib/yr) 77
S9401-11 (Steam Plant 1)* NA 38.5 0.00055
S9401-21 (Steam Plant 2)* NA 38.5 0.00055
* The emissions for the steam plant are assumed to be equal for steam plant 1 & 2
TOTAL MERCURY EMISSION FROM 81-10 FOR THE YEAR 1955 (Ib/yr) 0.00
S81-101 1300 NA 0.00 0.00
TOTAL MERCURY EMISSIONS FROM STEAM PLANT 3 FOR THE YEAR 1955 (Ib/yr) 0.00
S9401-31 NA 0.00 0.00
$9401-32 NA 0.00 0.00
TOTAL MERCURY EMISSION FROM 9204-4 FOR THE YEAR 1955 (Ib/yr) 2767.00
$9204-41 60000 0.10823 299.45887 0.00431
$9204-42 60000 0.10823 299.45887 0.00431
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STACKL.D. FRACTION OF MERCURY MERCURY EMISSION
VOLUME FLOW RATE| EMITTED FROM EACH SOURCE
(cfm) (unitless) Ib/yr gls

V9204-41 20000 0.03608 99.81962 0.00144
V9204-42 20000 0.03608 99.81962 0.00144
V9204-43 24800 0.04473 123.77633 0.00178
V9204-44 20000 0.03608 99.81962 0.00144
V9204-45 24800 0.04473 123.77633 0.00178
V9204-46 20000 0.03608 99.81962 0.00144
V9204-47 24800 0.04473 123.77633 0.00178
V9204-48 20000 0.03608 99.81962 0.00144
V9204-49 20000 0.03608 99.81962 0.00144
F9204-41 40000 0.07215 199.63925 0.00287
F9204-42 40000 0.07215 199.63925 0.00287
F9204-43 40000 0.07215 199.63925 0.00287
F9204-44 40000 0.07215 199.63925 0.00287
F9204-45 40000 0.07215 199.63925 0.00287
F9204-46 40000 0.07215 199.63925 0.00287
TOTAL FLOW RATE (cfm) 554400
Notes:

(1) |Volume Flow Rates are based on information provided by Earnie Choats and on engineering

judgement based on similarity of operations and fan sizes. I
(2) |Freation of Mercury Emitted = Volume flow rate / Total volume flow rate
(3) |Mercury Emission = Fraction of mercury emitted * Total mercury emissions
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